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"0 miles res oreatae sunt divinse sapientiae et potenti® testes, divlti® felicitatis 
hiiniaiue ex haruiii usu honitas Creatoris; ex pulchritudine sapie7itm Domini ; 
©X (ecoiioniia in conservatione, proportions, renovatione, ^otentid niajestatiB 
elacet. ISanitu itaqiie indagatio ab hominibus sibi reliotis semper astimata; 
a vere eruditis et sapientibus semper excidta ; male doctis et barbaris semper 
iniinioa fuit.” — D ink^us. 

Quel que soit le principe de la vie animale, il ne faut qu'ouvrir Ics yeux pour 
voir qidelle est le elief-d’muvre de la Toute-puissance, et le but auquel se rappor- 
tent toiites ses operations.” — BaucKNEit, Throne du ^yslbm Animal, Leyden, 
1767. 

The sylvan powers 

Obey our suininons ; from their deepest dells 
The Dryads come, and throw their garlands wild 
And odorous branches at our feet; the Nymphs 
That press with nimble step the mountain-thyme 
And purple heath-flowefcome not empty-handed, 

But scatter round ten thousand forms minute 

Of velvet moss or lichen, tom from rock 

Or rifted oak or cavern deep : the Naiads too 

Quit their loved native stream, from whose smooth face 

They crop the lily, and each sedge and rush 

That drinks the rippling tide: the frozen poles, 

Where peril waits the bold adventurer’s tread, 

The burning sands of Borneo and Cayenne, - 
All, all to ua unlock their secret stores 
And pay their cheerful tribute. 

J. Tayloh, AVwfc^, 1818 , 
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No. 13. JANUARY 19L[L 


T . — On the African Genera of Wingless Brachyde rinse with 
Connate Claws {Coleoptera, Curculioaidw). By Guy A. K. 
Marshall, D.Sc. 

[Plate I.] 

Having had occasion' recently to identify a number of 
South African weevils of the genus Strophosomus^ it became 
evident that several readily separable groups had been 
associated under this name; and, moreover, as might have 
been anticipated, a comparison of the Ethiopian species 
with the typical European forms reveals the presence of 
constant diliereuces, vvliicli render it desirable that they 
should be separated generically. This has necessitated an 
examination of all the allied African genera, for whicli 
a synoptic key is here given. Unfortunately, two genera, 
each comprising a single species, are unknown to me and 
have therefore been omitted, viz. : rEdophronus, Sclih., from 
Natal, and Blosyriddus^ Frm. (C. R. Kut. Belg. xxxv. 1891, 
p. 298), from Somaliland. The former, Judging fi“om Uacor- 
daire’s description of the tarsi, is related to Mimaulus^ and 
the latter will come near Proscephaladeres. Schbnhcrr has 
«lso assigned to the genus Cneorrhinus iXw'&a Soutli African 
Ann. dc Mog. N. Hist. Ser, 9. VoIm\\. 1 
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species with which I am unacquainted. They probably do 
not belong to that genus as now understood, and appear 
to te related to the species here described under Leurops, 
from which tliey differ in the complete absence of the 
median stria on the forehead — an unusual character in this 
group. The Madagascar forms have not been included, as 
they are now being revised by M, A. Mustache, 

In discriminating the genera use lias been made of 
characters drawn from theepistome, mandibles, and meutum, 
which have not been previously employed in this group, but 
wliich seem likely to be useful for separating the principal 
subdivisions. 

Unless otherwise stated, the types of all the new species 
are in the British Museum. 

Key to the Genera, 

1 (24), Epistome well defined, hounded hy 

a distinct cavina or fihtuse ridge ; 
cutting-edge of mandibles wilii a 
median projection or tooth, 

2 (17). Men turn cutii'oly devoid of setcc 
3(0). I'arsi narrow, setose beneath, 

4 ( 5). Front tibiic produced externally into a 
long process ; corbels of hijid tibhe 
enclosed ; mandibles sqiiamose .... Mvnaidus, Schh. 

G ( 4). Front tibite nut produced externally ; 

bind corbels open ; mandibles not 

scjuamoso M{7nanlijde}s, gen. iiov. 

C ( 3). Tarsi broad, spongy beneath; corbels 
of hind tibia? open, bare. 

7 (10). Finst ventral segment witli the bmd 

margin rounded ; lower surface of 
rostrum more or less concave, the 
normal longitudinal impressions en- 
tirely or nefivly obliterated. 

8 ( 9). Elytra without any humeral proiui- 

iience ; head separated from rostrum 
by a line stria which curves strongly 
forwards in the middle; rostrum 
strongly narrowed in front ; funicle 
not squamoee PompknSf gen. nov. 

9 ( 8). Elytra with a conspicuous humeral 

prominence; liead separated from 
rostrum by a deep, gently .siiiuous 
furrow ; rostrum subquadrate ; funi- 

cle squamose S^radyhamoTif gen. nov. 

10 ( 7). First ventral segment with the hind 
margin straight or sinuate; lower 
surface of rostrum with two deep 

* Some species of Prosevphaladeres have a row of flat scales along tlio 
front edge of the men turn, but no true setre. 
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lon^tudinalor oblique impressions, 
with ft conv'ex space between them. 

11 (12). The three median ventral segments 

siibequal in length ; forehead trisul- 
cate ; scape short and stout, the 
externally visible portion much 
shorter than the fanicle; rostrum 
separated from the Ivead by a furrow 
that extends quite to the side .... Blosj/rtts^ Schh. 

12 (11). Second ventral segment longer tlian 

the third or fourth ; forehead with 
at most a single furrow ; scape slen- 
der, the exposed portion almost or 
quite as long as the funiele. 

^1 (14). Metasternum between the coxso very 
much shorter than the middle 
coxEe; mandibles sqiianiose, with a 
well-marked n longitudinal dorsal 
Carina running from the scar to the 
base h'oseqjJmladereSj Schh. 

L4 (13). Metasteruum as long as or only 
sliglitly shorter than tlie middle 
coxai ; mandibles without a dorsal 
Carina. 

[o (16). Scrobes strongly dilated behind j scape 
not exceeding the middle of the 
eye ; funiele and mandibles clothed 
with scales ; eyes finely facetted . . PyoHcopus, gcu. nov. 

:G (15). Scrobes almost parallel-sided ; scape 
reaching hind margin of eye ; funiele 
and mandible entirely devoid of 
scales; eyes comparatively coarsely 

facetted {_Strop/ioso7nuSf Billb.J 

17(2). Mentnm setose. 

[8 (2l). Corbels of hind tibiae very oblique, 
lying almost entirely on the inner 
face of the tibiae, their upper fringe 
of setae a.scending the dorsal edge 
of the tibiae in a straight line (as in 
Tcmijmecus) ; second ventral seg- 
mejit distinctly longer than the 
third or fourth, hind margin of the 
first more or less sinuate in the 
middle, the incision shallow. 

.9 (20). Rostruni separated from the forehead 
by a stria ; eyes very prominent and 

produced backwards gen.uov. 

!0 (19). Rostrum continuous with the fore- 
head ; eyes simple, only slightly 
convex Leurop?, gen. uov. 

11 (18). Corbels of hind tibim terminal, not 

ascending the tibim ; the three 
median ventral segments subequal 
in length, hind margin of the first 
segment straight, the incision deep. 

12 (23). Corbels of hind tibiie enclosed ; scape 

slender, clavate ; forehead trisulcate ; 
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mentum with a transverse row of 

tive or six setse Pseudoblot^ruSfgQXi.uoY. 

23 (22). Corbels of hind tibise opeii ; scape very 

broadly dilated ; forehead without 
auy longitudinal furrow.; men turn 
with only two set^^e Platyeopes^ Schh. 

24 ( 1), Epistoine indistinct and quite unde- 

fined; cutdug-edge of maedibles 
straight or rouuded and without 
any median tooth; basal part of 
metepisternum angulaidy produced 
internally ; hind coxse reaching tho 
elytra. 

25 (26). Corbels of hind tibise open; metepi- 

sternal suture distinct in its basal 
half only ; niesepisterua meeting the 
elytra at the extreme base ; rostrum 
continuous with the forehead . , . # Suncckops, gen. nov, 

26 (25). Corbels of hind tibuo broadly en- 

closed ; metepislernal suiure distinct 
throughout ; mesopisterua broadly 
, separated frmn the elytra by the 
luesepimcra, 

27 (30), nostrum separated from the forehead 

by a transverse furrow. 

28 (35). Tarsi with two claws ; mentmn setose. 

29 (32). Eurrow separating the rostrum, from 

the head straight or with a forward 
curve. 

30 (31). \'entral iuterco.xal process truncate or 

gently rounded; front margin of 
prostem um without any promi- 
nences ; furrow separating, the ros- 
trum from the head straight or 
oi /om sinuous matopsides, Bovie, 

31 (30). ventral process strongly angiilated ; 

margin of prosternura -with a promi- 
nence on each .side above the coxfe ; 
furrow^ separating tJie rostrum from 
the head deeply curved forwards . , GLnasfus^ Base. 

32 (29). run'ow' separating the rostrum from 

the. head angulate, with the apex of 
the angle directed hack’wards. 

33 (84). Punctures on elytra in regular row'^s; 

T. backwards .... Cyclirotonus, Paac, 

34 (83). Punctures on elytra partly irregular ; 

m backwards Eucrines, Jekel. 

oo (Jc), iarei with only one claw; nientinn 

oe /o-s -o Gypowjelm, Base. 

36 (2r). Rostrum not separated from the fore- 
head by a transverse furrow or stria. Emholodes, Mshl. 

Genus Mimaulus, Schii. 

To the characters cited by Scliunberr (Mant. Sec. Cure, 
p. 18) and Lacordaire (Gen. Cure. vi. p. 33) the following 
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points may be added : — Mandibles multisetose, squaniose^ 
with a distinct median tooth ; mentum bare and deeply 
sunk in its cavity. Antennse with the fnniclc not squamose. 
Gular margin of the prosternum deeply sinuate ; janes- 
epimeron very small and not separating the mesepisternum 
from the elytron at the base j raetasternum at its shortest 
much shorter than the mid-coxae^ metepisternal suture com- 
plete, metepisternum not dilated at its base, hind coxae 
broadly separated from the elytra. Venter with the inter- 
coxal process truncate and as broad as the hind coxa ; hind 
margin of segment 1 gently arcuate, its length behind the 
coxa greater than that of segment 2, which is longer than 
3 or 4. 

As at present known, the genus is confined to South-east 
Africa, south of the Limpopo. 


Genus Mimauuouks, uov. 

Head deeply constricted behind the eyes and with a central 
furrow which does not reach the vertex ; eyes quite lateral, 
nearly flat and oblique, as seen from above, so that tlie head 
is broadest at their projecting hind margins. Rostrum 
about as long as the head and separated from it by a 
straight transverse furrow, strongly narrowed in front ; 
epistome well defined, nearly three times as broad as long, 
shallowly sinuate in front, and the hind margin forming a 
low curve ; mandibles bearing five or six setae, not squamose, 
with a strong median tooth, the scar flat and almost circular; 
inentura bare, immersed ; scrobes oblique, almost straight 
and parallel-sided, the upper edge toucluug the lower margin 
of the eye; lower surface of rostrum without longitudinal 
impressions, but shallowly excavated for the reception of the 
antennae. Antenna very short, squamose ; scape reaching 
the middle of the eye, strongly clavate ; fuiiicle willj joint 1 
much longer and broader tlian 2, 3-7 very sliort and 
gradually widening. Prothora.v, much broader than long, 
the base arcuate in the middle and slightly sinuate at each 
side, the sides rounded. Scuielhim invisible. Ebjira fused 
together and strongly infiexed at the sides, only slightly 
broader at the rounded shoulders than the prothorax, the 
longitudinal outline forming a very low curve continuous 
with that of the pvoiiotum, the posterior declivity almost 
vertical. Sternmn with the guiar margin sliailowly sinuate ; 
mesepisternum meeting the elytron only at the cxtvrnie 
base, the mid-coxse very narrowly separated ; metasteinum 
much shorter than tlie mid-coxa% its epistcnium not dilated 
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inwardly at the base, the episternal stria complete, the liHd 
cox8p widely separated from the elytra. Venter with the 
intercoxal process slightly angulated at the base and iiar- 
rowe^r than the coxa ; segment 1 with the hind margin 
straight, its length l>eliind the coxa equal to that of 2, which 
is longer than 3 or 4. Legs short; tibise armed with stout 
spines, but the external apical angle not produced, the 
corbels of the hind pair open, squamose and very oblique; 
tarsi narrow, setose beneath, not spongy. 

^ unknown. 

Genotype, Mimaulades fimbriatus, sp. n. 

The general form is entirely that of MimauMes, and the 
insects arc similarly covered with a thick earthy incrusta- 
tion, so til at several of the structural characters given al)ove 
can only be observed when the specimen has been scraped. 

Mirnaulodes fimbriatus^ sp, n. 

Iiitegnmcnt pale brown, densely clothed with grey scales 
mingled witli a natural earthy indumentum, and nearly 
always more or less coated wnth mud. 

Head with stout, dark, subereet setee and a dense patch of 
paler ones above each eye; eyes nearly circular and with a 
complete ring of pale scales. Rostnm almost Hat above, 
with a very sli allow transverse impression near tlie apex, so 
that the apical area appears to be raised ; tlie sides (]uitc 
vertical, so that no sign ot the scrohe can be seen from above, 
tlie dorsal edge obtusely angulated above the base of the 
sc robe. Pro thorax twice and a half as broad as long, broadest 
near the base and much narrower in front ; the integment, 
when scraped, appears uneven and finely rugulose, being set 
with short, subrecumbent, stout, dark setm, aud there is 
along the lateral margin an uneven fringe of verv long, 
upwardly curved setm. E/ylru broadly ovate, the sidS 
gently rounded, broadest al)out the middle, the apical outline 
broadly rounded ; the base not fitting very closely to the 
protliorax, jointly sinuate in the middle and rounding away 
at the sides ; tlie dorsal surface with very shallow aiul broad 
sulci, the narrower raised intervals each bearing a row of 
stout, suberect, dark setm, while at tiie shoulders and along 
the dorsal margins is an outstanding fringe of much longer 
setsp^ these being longest at the shoulders and gradually 
diminishing heliind. Legs densely squamose and with stout 
raised seise ; anterior pairs of tibise with four spines alojig 
the apical edge, two or three on the apical tliird of the dorsal 
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eugtj; ana one Oil the lower edge ; hind tibiae also with four 
apical spines and two on the lower edge, the corbel with 
a dorsal border of two to four short, closely set spines and a 
•onger terminal one. 

Length 3-3^ mm., breadth 2-2inira. 

Transvaal: Benoni, 22. xi, 17 (E, Buckles). 

Described from five specimens forwarded by the Division 
)f Entomology, Pretoria, with a note tliat the species was 
lamaging the leaves and bark of Eucalyptus vhninalis. 


Genus Pomphus, nov. 

Head short and broad, with a central stria that reaches 
die vertex and anotlier on eacli side about midway between 
it and the eyes, behind which there is a deep constriction; 
ives quite lateral, very prominent, subconical, not or but 
iiightly sloping backwards, their greatest depth behind the 
middle. Kostrurn strongly narrowed in front, longer than 
fclie head and se])arated from it by a stria which runs from 
the eye to the apex of the outer stria ou the forehead, 
and tliere making a sharp angle runs forwards to the apex 
of the median stria; from the middle of the base diverge 
two oblique abbreviated furrows ; epistome sharply defined, 
almost an equilateral triangle, the sides forming a very low 
cariiia; mandibles miiltisctose, with only a few scales and an 
obtuse median tooth, the scar almost circular; mentum bare, 
immersed; serobes narrow, deep, bare, and almost straight 
ill the basal two-thirds, tlie upper edge ending a little below 
the lower margin of the eye. Anteanoi with the scape 
rather slender, abruptly clavate and reaching beyond the 
mrddle of the eye; funicle not squamose, joint 1 as long as 
but thicker than 2, the remainder bead-like. Frothorax 
at least twice as broad as long, truncate at base and apex. 
Sciitelhim invisible. Elytra broadly ovate, the longitudinal 
outline moderately convex, not continuous with that of the 
pronotum, the basal margin jointly sinuate and elevated, 
the angles projecting, the punctaiioii more or less irregular, 
Sternum with the gular margin sinuate, the front coxae 
nearer to it than to the hind margin, the front margin raised 
into a prominent ridge ou each side from the eye nearly 
as far as the coxa ; mesepisteruum meeting the elytron 
at the base; metasternum between the coxae hardly half as 
long as the mid-coxse, the episternal furrow complete, the 
episternuih not produced inw«’dly at the base, tlie hind 
coxse broadly separated from the elytra. Venter with the 
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iiitercoxal process rounded and narrower than the coxa j 
segment I (behind the coxa) longer than 2, and 2 longer 
than 3, the hind margin of segment 1 arcuate. Legs short 
and rather stout ; femora moderately clavate and simple ; 
tibiffi unguiculate, the corbels of the hind pair oblique, hare, 
and open, but with the apical edge slightly bent inwards ; 
claws connate. 

In the the hftli ventral segment is shorter and flat, in 
the ? it is a little longer and slightly convex. 

Genotype, Strophosomus kirschiy Faust (Knt. Naclir. xi. 
1885, p. 88). 

Pomphus denticolUs, sp. n. (PL I. fig. 3.) 

Black, with »rey or sandy scaling, the pronotum witlj a 
very broad median brown stripe, and the elytra with very 
variable dark brown markings, whicli are sometimes almost 
entirely obliterated. 

Head almost flat on the forehead and set with stout erect 
sette, the integument quite hidden by the scaling. Rostrum 
with the sides strongly convergent from the eyes to beyond 
tlie middle, thence nearly parallel ; upper surface with two 
deep sulci strongly diverging from the centre of tlie base as 
far as the middle of the disk, the lateral areas outside them 
being shallowly impressed ; the central cariiia is prominent 
where it meets the epistome, but diminishes behind and 
disappears about the middle ; the clothing as on the forehead. 
Antemiie with the apical half of the scape squamose ; fnnicle 
with joints 3, 4, and fi suhcqnal and slightly longer than 
broad, 5 a little shorter, 7 as long as 6 hut distinctly broader. 
BroMomi' twice and a half as broad as long, the base (when 
seen clear of the elytra) not broader than the apex ; the sides, 
as seen from above, distinctly dcnlicnlatc, there ])eing a 
specially marked projection close to the base, and tlie apical 
angles prominent ; apical margin strongly re flexed down tlie 
sides, the ridge thus formed ceasing abruptly on a line 
with the outer edge of the coxa; upper surface strongly 
convex transversely, closely set with rather indefinite 
granules (the rugose sculpturing being hidden bv the 
scaling), and with a central furrow that reaches neither the 
base nor the apex ; the longitudinal outline only slightly 
curved, the apex being only a little lower tliaii the base. 
Elytra witli the sides strongly rounded, broadest about the 
middle, scaredy striate, but with rather irregular rows of 
punctures, which are conspicuous through the scaling and 
often duplicated ; the intervals broad, finely aciculatc 
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(kneatli the scaling'), and each bearing a single row of stout, 
fattened, erect setm. 

Leftglh 4“4| mm., hreadtli 2|-2f mm. 

PoaruouESK K. ^Vfkica: Heira (P. A. Sheppard), 

This species probably represents on the coast the very 
closely allied P. kirschi, Fst., which at present is known only 
from Nyas aland. Tlie latter differs in having the sides 
of the prothorax simply rounded and not denticulate, the 
lateral areas of the rostrum are not impressed, the setae oii 
the elytra are distinctly longer and more slender, and the 
scales on the elytra are for the most part j'ather sharply 
pointed behind instead of being broadly rounded. 

Described from I ^ and 5 ? $ . 

Genus Bradvbamon, nov. 

Head with a short eentral furrow and slightly raised at 
?:the sides to form an obtuse eyebrow, which is liigher behind 
Ithan in front; eyes quite lateral, ne^irlv circular, moderately 
prominent, and not produced backwards. Rostrum sub- 
quadrate, separated from the forehead by a deep sinuous 
furrow that distinctly reaches the sides, lower surface 
flattened or sliglitly concave ; epistome forming a sharp 
acute angle behind, the bounding carime iiu usually liigh 
aud finely laminate, the front margin rather shorter than 
the sides ; mandibles multisetose, not squainose, wdth a 
median tooth, the scar flat and alnjost circular ; meiitum 
bare, somewhat sunk in its cavity; geme deeply impressed 
the posterior angle gather prominent. Antennoi with the 
scape abruptly clavate and reaching about the middle of the 
eye ; funicle squamose, joint 1 equal to or longer than 2, 
the others short, 7 the broadest. Bcutdhm invisible. Elytra 
with the sides forming a straight slope from the base to 
the well-marked subhum era 1 prominence, the basal margin 
sinuate; in profile, the outline of the posterior declivity 
forrns almost a semicircle, the ajiex being indexed so that 
it lies 111 liont of the middle of the declivity, SterTium 
with the gular margin gently sinuate, the ccutro-sternite 
forming an elongate tubercle ; mesepisternum meeting or 
or very narrowly separated from the elytra ; metasterniim 
much shorter than the mid-coxse, with a distinct antecoxal 
fold, the cpisternal furrow deep and complete, the epistermim 
narrow and not angulate inwardly at the base, the hind 
coxje separated from the elytra. ' Venter with the intcrcoxal 
process gently rounded and as broad as the coxa ; tiie hind 
margin of segment 1 curved, so that segment 2 is much 
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shorter in the middle tium at the sides, its Icngtli at tlie 
former point being about equal to tliat of 3 or 4. Legs 
rather short and stout ; tibias with a sharp raucro, tlie 
corbels of tfie hind pair open and bare; the claws connate. 
All the specimens examined appear to be females. 
Genotype, Strophosomus granicoUisy Boh. 

Thanks to the kindness of Prof. E. B. Poulton, F.R.S., 
I have been able to examine the cocypes of S, granicollisy 
Boh.,' in the Sommer collection, which he recently presented 
to the Oxford Museum. 

From the description, it seems fairly certain that Stropho- 
somus verrucicollis^ Fst. (Ann. Soe. Ent. Belg. 1899, p. 390), 
from the Congo, also belongs to tliis genus. 

'The angulate elytra and tnbercuhite tliorax would at once 
distinguisli these insects from the otljer African Stropho- 
somas” and they have more the appearance of very small 
Blo^yruSy which may however be distinguished by the very 
different structure of the opistome and lower surface of the 
rostrum, the more prominent eyes, and the straight hind 
mai'gin of the first ventral segment. 

Keif to the Species. 

1 (0), Prolhorfix ^vith small, close, conliuent tuber- 

cles throughout, 

2 (3). The two median furrows on tlic rostrum 

siibparallel ; the two basal joints of the 
fiinicle equal; punctures oii el_)tra iiioreor 
less iiTOguiar granu-ijllis, Boh. 

3 (2). The two median furrows on the ro;^uni 

strongl)' divergent in front; joint 1 ^ the 
funicie longer than 2. 

4 (5). Elytra margin ate at the base, the rows of 

punctures more or less irregular or dupli- 
cated swaleif sp. n. 

•6 (4). Elytra not margiiiate at the base, the rows of 

punctures quite regular regidaris, sp. n, 

tl (1). Protliorax piuictate on the disk and luber- 

culate lateially verruticollisy F.st. 

Bruihjbaimn swalei, sp, n. (PI. I. fig. 6.) 

$. Colour piceous, with dense cartli-browii scaling; 
prouotum with a broad, median, darker brown stripe, which 
gradually widens from apex to base; elytra with an ilU 
defiiicd dark stripe running obliquely from behind the 
shoulder to beyond the middle of stiia 2 and edged behind 
with an indefinite pale stripe ; the apical area with irregular 
’dark brown and paler patches ; these markings may become 
more or less obsolete, 
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Head witli a short loiigiturliiial impressioti on eacli si<ie 
adjoining tlic supra-oeular ridge, the vertex, transversely 
jinprosscd ; eyes very convex, deepest siiglitly behind the 
middle. Hostrum as long as its basal width, the dorsal area 
broadest at the base and grathially narrowed in front, with 
a shallow central inipressioii coiitciiiiing a low scale-covered 
Carina, on each side of it an ol)lique furrow running from 
near tlje centre of the base to the middle of the disk, and 
beyond this again an irregular shallow longitudinal im- 
))i’e8sion ; as seen from above the [)osterior angles of the 
gense project strongly outwards, about three-fourths as far 
as the eyes. Antenm with joint 1 of the funicle distinctly 
longer than 2, 3 as long as broad, 4-6 bead-like and trans- 
verse, 7 longer and broader. Prothorase much broader than 
long, truncate at the apex, the base gently arcuate and as 
broad as tlie apex, the basal angles rounded off, the sides 
moderately roniuled, broadest about the middle, the apical 
constriction shallow ; tlie upper surface scrobicnlate, set 
with low con duel it tubercles, and with an irregular central 
furroiv. Elfjtra siibqnadi'ate, nearly as broad as long (3.^ x 
4 mm.), tlie sides almost parallel from the sublmmeral 
piomincnce to l)eyond tlie middle, the basal margin raised, 
broadly rounded behind; with very slialJow furrows con- 
taining rows of punctures that are more or less irregular 
and duplicated, except near the suture and extreme lateral 
margins ; the intervals rather uneven and set with irregular 
rows of sliort, stout, erect setse ; the scales small, cl-osely over- 
lapping, [lointed, and deeply fluted. 

Length 5-6 mm., bfeadth 3-3^ mm. 

PoKTCGUESE P. Aj?KicA : Caia, Zambesi R. (Dr IL 
Sivale). 

.Described from three specimens. 

Ill addition to the characters given in the key, B. (jrauL 
cuUis, boh., differs in being a distinctly narrower insect, 
the eyes are larger, the geme are scarcely visible from above, 
and the setae on the elytra are longer and more numerous. 


Bradybamon regular sp, n. 

? . Colour black, with uniform earth-brown scaling, 
tlead not transversely impressed on the vertex, the 
forehead with lateral impressions ; eyes relatively large,, 
not very convex, deepest behind the middle. Rosirum sub- 
quadrate, about as long as broad, the sides parallel and 
vertical, so that the geirae are scarcely visible from above;, 
the upper surface with median sulci, which diverge 
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strongly from the base to the middle of the disk and 
enclose a low median scale-covered costa, and on each side 
of these an indistinct longitudinal impression. Anlenna 
with joint 1 of the funicie longer than 2, the remaining 
joints short and gradually widening outwardly. Proihorax 
much broader than long, the base and apex of equal width, 
the former arcuate, the latter truncaLe, the sides very 
strongly rounded, broadest much before the middle; the 
upper surface closely set wdth small low confluent tubercles, 
and with an indistinct central furrow. Ehjtra oblong- 
ovate, parallel-sided from the subhuraeral prominence to 
beyond the middle, very broadly rounded behind, tlie basal 
margin not raised ; with very shallow sulci, each containing 
a single row of deep close punetures ; the intervals only 
slightly convex and hearing a single row of broadly truncate, 
scalc-likc, erect setfc. 

Length Sf-lJ in in., bread tli 2-2]; mm, 

Zambezi R. 

Described from two specimens. 


Genus Proscephalahekes, Sclili. 

To this genus are here referred all the African Btropho- 
having suhglobose elytra. Apart from their some- 
what different facies, they may be distinguished from the 
other African species with which they have hitherto been 
associated by the following points: — Tlie mcntuin is entirely 
devoid of true setie, though in most of the species there 
is a row of scales along its anterior edge — a verv nn usual 
character; the corbels of the hind libite are more neariv 
terminal in position; the first joint of tlie fnnieie is nevcT 
longer tlian the second, being rarely equal to it and usually 
distinctly shorter; the a[)ical margin of the rostrum is 
deeply sinuate ; and the hind cox® are distinctly separated 
from the elytra. 

The true European Strophosomus differ in having iion- 
squamose and nou-carinute mandibles, non-sqnamose funicles, 
a distinctly longer metastenuim, and more coarsely facetted 
eyes. 

The described species which sliould be placed here arc : 
Strophosomus aspericollis^ Fhs., S. lineatus, Fhs., S. varia- 
hiils, Fhs. (Ofv. K. AT"t.-Ak. Fbi’h. 1871, pp. 13, 14), 
S. bmotatus^ Mshl., and S. salisbvrwms^ Mslil. (Proc. ZooL 
Soc. 1906, pp. 912, 913) ; and more than a dozen additional 
uudescribed species are known to me. 
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Genus Proscopus, nov. 

Head about as as its width between the eyes, with a 
central furrow tliat almost reaches the vertex ; eyes lateral, 
prominent, semicircular. Rosti'um about as lon^ as the 
liead, narrowed in front, separated from the forehead by a 
deep furrow that reaches the sides ; epistome short, well 
defined, but the sides not carinate, the front margin 
shallowly sinuate ; mandibles squamose (setae abraded), 
without any longitudinal dorsal carina, but wdth au obtuse 
median tcvJtli, tlic scar indistinct and subtriaugular; mentum 
bare, niueh wider in front than behind and rather deeply 
sunk in its cavity, which is more oblong than usual, the 
basal angles being almost right angles; scrobes lateral, 
curved, and squamose, becoming markedly wider and 
shallower behind, the upper edge below the lower margin of 
the eye. Antennce with the scape rather stout, cylindrical, 
and gradually widening from near the base ; funicle stout, 
squamose, the two basal joints of equal length, the remainder 
bead -like and subcqual. Prothorax transverse, truncate at 
base and apex. Scutellum minute. Elytra sub truncate at 
the base, not constricted or margiuate, ivithout any humeral 
prominence, the apices jointly rounded. Sternum with the 
gular margin truncate, the coxte in tlie middle of the pro- 
stermim ; mesosternum longer tliau usual, the episternuin 
meeting the e/ytron at the base; metasternura betw'een the 
co^ as long as the’ mid-coxse, with a very shallow ante- 
coxal fold, tiic episternum not angularly produced internally 
at tlie base, the epistcrnal suture almost obliterated, the 
hind coxae narrowly .separated from the elytra. Venter 
with the iiitcrcoxal process slightly ungulate and broader 
than the hind coxm; segment 2 longer than 3. rather 
slender ; corbels of the hind tibice open, bare, and terminal y 
claws connate. 

(5' link now'll. 

Genotype, Proscopus marginatm, sp. n. 

The elongate metasternum is quite unusual in the African 
members of tliis group, and the general facies of the only 
known species is more like that of a Tanymecine of the 
genus Jpfdsomus. 

Proscopus marginaius, sp. n. (PI. L fig. 4.) 

? . Black, with ratlier thin grey scaling (through which 
the shiny integument is clearly viable) and a^few whitish 
maikiiigs ; head ^Yiti^ a narrow ring of whitish scales round 
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the eyes, expanding into a broad patch beneath, the setse 
on the forehead slightly raised ; pi*othorax with a narrow 
central whitish stripe, a hroad lateral one behind the eye, 
and an ill-defined one above the coxse, the setse recumbent ; 
elytra with nutuerous recumbent, scale-like, brownish setse 
and the following whitish markings; a sntnral stripe from 
the base to the middle, another on interval 7 starting a 
little before the middle and ending some distance from the 
apex, a sliort basal stripe at the shoulder continuous with 
the upper lateral one on the thorax, and a marginal stripe, 
which only reaches stria 10 in the basal half, .gradually 
extending to stria 9 behind the middle and widening still 
more at the apex ; along tlie dorsal strice there are irregular 
spots of whitish scales, an<l the lower surface is unevenly 
clothed with similar scales. 

Hmd rugosely punctate, the foreliead fliit,' wdth two 
very irregular longitudinal impressions on each side of the 
central furrow ; a shallow impression immediately below 
the eye. Rostrum rugosely punctate, the disk shallowly im- 
pressed and with a very broad and deep central furrow iii the 
basal half ; an obtuse ridge on each side, beyond Avhieli the 
sides slope gradually to theserobes ; the genm ]iut impressed, 
Prothorax nearly twice as broad as long, the sides moderately 
rounded, broadest in the middle, evenly and very rugosely 
punctate thronghoiit, without any furrow or earina, and 
the basal margin n^t raised. Elytra^ regularly elliptical, 
the dorsal outline strongly curved and raised high abovefllie 
pronotum, the posterior declivity becoming vertical on a 
line with the apex of stria 5; stria; shallow and containing 
deep separated punctures on the disk, the punctures sluil lower 
and the striai deeper at the apex and sides ; the intervals 
almost flat and much broader than the stride. Leys with 
fairly dense pale scales, the tibiae wdth rather long suberect 
setse, the hind pair granulate internally. 

Length 6^ mm., breadth 8^ mm. 

Cape Colony : Namaqualaiid, 

Described from a single specimen. 

Genus PaoxosTuopuus, nov. 

Head with a central furrow and constricted bcliind the 
^eyes, which are produced backwards. Rostrum strongly 
narrowed in front, separated from the forehead by a short 
stria or sulcus that does uot nearly reach the sides, which 
are almost vertical, so that the scrobes are not visible from 
above, the apex almost truncate ; epistome well defined. 
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almost an equilateral triangle ; mandibles densely squamose 
(occasion ally^bare—P. sparsu&j Fhs,, and P. longulus, Bob.), 
mnltisetose, with a distinct median tooth, the scar variable; 
inentum with numerous erect set® on the anterior lialf, 
usually arranged in a tuft of three to six on each side, the basal 
half sunk in the cavity ; scrobes passing well below tlie 
eyes, more or less squamose. Antennce with the scape 
slender, clavate, reaching about the middle of the eye; 
fiiiiicle squamose, joint 1 much longer than 2 (except in 
P. strigifrom^ Fhs., in which they are equal). Prothorax 
variable in form, but always transverse and narrower at the 
apex than at the base. ScWellum invisible. Sternum with 
the guiar margin more or less sinuate, the coxse about 
in the middle of the prosteriium ; mesepi sternum usually, 
but not always, separated from the elytron hy its epimeron ; 
metastenmm much shorter than the mid-coxse, with a more 
or less distinct antecoxal fold, the cpisternal suture com- 
plete, the epistenium not produced inwardly at the base and 
rapidly narrowing to a point behind, the liiud cox® touch- 
ing tJie elytra. Venter with the intercoxal process narrower 
(hail the cox®, sliglitly angulate or gently rounded ; hind 
margin of segment 1 shallowly sinuate, segment 2 much 
longer than 3. Leys with the corbels of the posterior pairs 
of tibi® squamose or bare, very oblique, with the upper 
fringe of set® ascending the dorsal edge of the tibia in a 
straight line, and the extreme apical edge narrowly enclosed 
(except in P. sparsus and its allies) ; claws connate. 

In the males the elytra are narrower than in the females ; 
the first ventral segment is very ^lightly impressed, and the 
last is shorter and more broadly rounded ; in some species 
the legs are markedly stouter tliaii in the females. 

Genotype, Strophosomns crucifrons, Boh. 

Distinguished from true Strophosomns by the setose 
inentum, the squamose mandibles and anteun®’ and the very 
oblique corbels of the hind tibi®. 

Apart from the species here assigned to the genera Pro- 
scephaladeres, Hrachybamon, Pomphns. and LenropSy all tlie 
African “ Strophosomus’^ known to me fall within tlje present 
genus; and, judging by the descriptions, this n also likely 
to prove true of S. ancorifronSy Boh., rotnndicoUis, Boh., 
crucifer y Boh., obsoletesignains, Boh., indoctuSy Boli,, pupil- 
laiusy Boh., dilaticollisy 'hoh.y denticollis, Ouedf., hamaticolHsy 
For., and concimus, Hartm." The position of S, hysirix, 
Fst. (Ann. Soc. Ent. Belg. 1899, p. 389), from the Congo 
IS doubtful, ^ ^ 
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Protostropkus immerenSj sp. n. 

? . Black, with dense sandy-grey scaling ; the prothorax 
with anilkdefined broad central brown stripe, an iutevrupted 
narrow line on each side of it, and a broad lateral stripe on 
the indexed portion, the dorsal markings being sometimes 
absent ; the elytra ol’teii with several rows of very indefinite 
darker spots, usually in the striee. 

Head separated from the rostrum by a curved stria, which 
does not nearly reach the margins ; the forehead smootli, 
the sculj)turing entirely hidden by the scaling, and with a 
deep central furrow ; the eyes prominent, strongly produced 
backwards, moderately convex, deepest about the middle, 
tlie hind edge of the orbit not ])rojecting. Rostrum trape- 
zoidal, much shorter than its basal widtli, rapidly narrowing 
in front, the sides straight ; the upper surface flat, with 
only a very incouspicuous scale-covered central Carina in 
the basal half, and the veiy shallow punctation hidden by 
the deuse scaling ; the gense not impressed. Antenna: 
testaceous brown, with the first joint of the funicle distinctly 
longer and thicker tlmn the second, w'hich is about twice as 
long as the third. Proihorax not quite twice as broad as 
long (5 : 6), broade.st at the middle, the sides moderately 
rounded, forming an obtuse granulated lateral edge, very 
deeply constricted laterally at the extreme base, and slightly 
emarginate on each side at the apex for the reception of the 
eyes ; the basal margin narrowly raised, truncate and not 
broader than the apical, which is shallowly sinuate in the 
middle, the angles before the basal constriction rounded, 
and the apical ones almost right angles; the iipjjer surface 
moderately convex traiisversely, but almost fiat longi- 
tudinally, with flue confluent shallow' punctation {hidden by 
scaling) and a shallow central stria, which is sometimes 
feebly indicated when the scaling is intact. Elytra oblong- 
ovate, almost parallel-sided from near the base to beyond 
the middle, jointly sinuate at tlie base and very broadly 
rounded behind; the striae very shallow, the punctures 
merely indicated through the scaling and each containing 
a minute r«umhent seta; tlie intervals broad, slightly con- 
vex, finely rugose, and each with a row of recumbent pale 
setm ; the scales slightly smaller than those on tlie pro- 
thorax, smooth, subcircular, very dense and closely con- 
tiguous. Legs with the fronf tihiie dilated at the apex and 
there armed with eight short stout spines, of wdiich the inner- 
most pair are very small and contiguous, and the outermost 
^iue is more distant from the rest ; tlicniid-tibise with four 
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or five similar apical spines and two m^e slender ones on the 
inner surface in the apical half ; corbels of the hind tibise 
with a single row of scales at the apex^ the apical margin 
narrowly enclosed. Slermm with the riiese pi sterna sepa- 
rated from the base of the elytra. 

Length mm., breadth 2-21 
ZuLULAND : Ndniuu, i. 1914. 

Like a small specimen of P. ampUcolHsy Fits., to which 
it is very nearly related, but iu that species the rostrum 
is more distinctly carinate, tfle hind margin of the orbit is 
produced beyond the eye, the sides of the prothorax are 
more explauate and much more strongly rounded, and its 
base is not marginate. 

The adult beetles were found eating the leaves of the 
ground-iiiit (Arochis hypngcea). Received from the Division 
of Entomology, Pretoria. 

Protostrophm spinicollis^ sp. ii, (PI. I. fig. 5.) 
cf 5 . Colour black, the upper surface and the sternum 
clothed with dense pale green scales, those on the legs, 
venter, and the intlexed margins of the elytra being grey 
with a pale coppery reflexion, which colouring is also some- 
times present on the head and pronotum. 

Head separated from the rostrum by a deeply' curved 
stria, which nearly reaches the eye on each side; the fore- 
head flattened and on a lower level than the inner edges of 
the orbits, rugosely punctate (concealed by the scaling), and 
with a broad and deep central furrow ; eyes very prominent 
and strongly produced backwards, moderately convex, and 
with the greatest depth far behind the middle, the posterior 
edge of the orbit not projecting. . Rostrum unusually long 
and narrow, distinctly longer than its basal width, sharply 
narrowing from the base to the middle and thence parallel- 
sided to the apex ; the upper surface almost flat, set with 
coarse shallow punctures, each containing a scale, and with- 
out any furrow or carina ; the genaj simply rounded, not 
impressed. Antennce with the first funicular joint broader 
and much longer than the second, which is nearly twice as 
long as the third. Prothorax broader than long," the sides 
gradually rounded from the apex to behind the middle and 
there armed with a sharp backwardly-directed tooth, behind 
which the sides are deeply simiated, so that the base is 
scarcely wider than the apex ; the basal margin rounded, 
with a shallow sinuation in the middle, the apical margin 
truncate; the upper surface strongly convex transversely 
Ann, ik Mag, N, Hist. ^er. 9. VgL iii. 2 
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and moderately so on ^ta long- axis, finely wrinkled longi- 
tudinally (the sculpture hidden by tlie scaling, but the 
ridges showing through here and there like shiny granules), 
and with a broad central furrow, which is almost filled by a 
broad, flattened, shiny, impunctate carina. Elytra oval, 
broadest about the middle, jointly sinuate at the base, with 
the external angles projecting forwards into a short blunt 
point ; when the scaling is intact the striee appear narrow 
and very shallow, the intervals being broad, flat, and set 
with minute indistinct punctupes (hidden by the scaling ) ; 
the scales are small, almost circular, and contiguous, but not 
overlapping ; the setse are short, dark, scale-like, and 
recumbent. Legs with the corbels of the hind tibiae bare, 
and the apical margin narrowly enclosed; the front tibife 
without distinct apical teeth. Sternum with the mesepi- 
sterna broadly meeting the elytra. 

Length 3|-4 mm., breadth 1^-2 mm. 

Transvaal : Nahoomspruit (D. Anderson), 

An isolated species, distinguished by its long narrow 
rostrum, prominent eyes, and toothed prothorax. 

deceived from the Division of Entomology, Pretoria, 
with the information that the beetles were destroying young 
maize-plants. 

Genus Leurops, nov. 

Head broad, the forehead almost flat and with a central 
stria which does not quite reach the vertex ; eyes quite 
lateral, short-oval, horizontal, and only slightly convex, the 
curvature being unusually low as compared with allied 
genera. Rostrum a little longer than the head, strongly 
narrowed from base to apex, and completely continuous 
with the forehead ; gense not dilated ; epistome small, 
depressed, the sides not carinate, the front margin shallowly 
sinuate ; mandibles scaly and multisetose, with a strong 
median tooth, the scar almost circular and not very distinct; 
mentum with the basal half depressed and more or less 
deeply sunk in its cavity, the front half with numerous set*; 
aerobes very narrowly visible from above and broadly dilate(l 
behind. Antenna with the scape slender, abruptly elavate 
and reaching about the middle of the eye ; funicle squamose, 
joint 1 much longer than 2, the remainder slightly longer 
than broad. Prothorax broadest at the base, the basal 
margin rounded. Scutellum minute. Elytra fitting very 
closely to the prothorax, tbeir sides forming very nearly a 
continuous lino ; the dorsal longitudinal curvature very flat 
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and almost continuous .with that of the prothorax, the 
lateral areas very sharply indexed and without any humeral 
prominence ; the surface very even and scarcely striate. 
Stermim with the gular margin sinuate, the coxte in the 
middle of the prosternura, and thecentro-steruite not tuber- 
cular ; inesepisterimm not transversely impressed at tlie 
base and separated from the elytron by the mesepiaicron ; 
metastermim between the coxae much shorter than the mid- 
coxm, and with no transverse fold in front of the liiud coxa?, 
the metepisternuni continuously narrowed behind aliiiost to 
a point, Its base not produced internally, and the dividing 
suture complete ; hind coxce extremely narrowly separated 
from the elytra. Venter with the intcrcoxiil process dis- 
tinefly narrower than the hind coxie, and its margin geiitjy 
rounded ; hind margin of segment 1 very shallowly sinuate, 
segment 2 longer than 3 or I-. Legs short ; the corbels of 
the hind tihioe oblique, squamose, and narrowly enclosed 
at the extreme apex, the external fringe of seUe. shortly 
ascending the dorsal edge of the tibia ; tarsal claws coiniate. 

There are no marked external sexual characters ; the 
first ventral segment of the ^ is shallowly impressed, and 
the last one shorter t\\an in the ? . 

Genotype, Leurops cana, sp. u. 

The absence of the transverse stria separating the rostrum 
from the forehead and the comparatively slight convexity of 
the eyes, combined with the oblique squamose corbels of the 
111 lid tibiae, will readily distinguish the species of tliis genus 
from their allies. 


Lmrops cana^ sp. n. (PI. I. %. 1.) 

^ ?. Colour black, the legs black to piccous; the lust 
tarsal joint, aiitennae, menlnm, aud part of the mandibles 
dark testaceous. The scaling dense, ash-grey above and 
below, sometimes with an admixture of pale brownish scales 
above, forming a very faint, broad, central stripe on the 
[iron o turn aud some broken lines on the elytra ; the latter 
U'ually with traces of a whitish spot abuut the middle of 
interval 5 and another behind it on interval 3. 

Read quite smooth, the tine close punctatloii almost 
nit i rely hidden by the scaling and the short, broad, back- 
ivardly recumbent setse ; eyes very short-oval (3:2^J. 
Rostrum a little shorter than its basal width, almost Hat 
ibove, with a shallow central impression in the anterior 
ialf containing an indistinct longitudinal cariiia ; tlie upper 
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edge of the scape running far below the eye. ProthoTux 
perfectly smooth, the punctatioii and clothing as on the 
head, and without any central stria or cariua ; the basal 
margin not carinate, the front margin straight dorsally and 
hardly sinuate behind the eyes, and the sides very slightly 
rounded. Elytra very broadly ovate, tlie transverse dorsal 
curve very flat ; tlie actual apex rapidly narrowed to a 
rounded point, but not visible directly from above ; the basal 
margin jointly sinuate, embracing the base of the prothorax, 
but not constricted or marginate ; the surface quite even, 
with regular rows of small separated punctures, each con- 
taining a minute seta ; the intervals broad and finely 
coriaceous (the sculpture hidden by the scaling), and 
hearing irregularly placed, small, recumbent, scale-like setic, 
which are by no means easy to see ; the suture completely 
hidden by the scaling. 

Length 4-5 mm., breadth 2-J-3 mm. 

Orange Free State: Botliaville [Dr, H, Brauns). 

Described from seven specimens. 

’ Leurops obesa, sp. n, 

Colour black, clothed with dense, uniform, aslf-grey 
scaling; the antennae, legs, and part of the niaucULks 
piceous. 

Very closely allied to the genotype, but di fie ring as 
follows : — Head witli the eyes more nearly circular (3^ : 3). 
Rostrum distinctly Iciigei', a little longer tlian its basal 
width ; the upper edge of tlie scrobe, if continued, would 
touch the lower margin of the eye, wlicreas in L. cana it 
W'onld pass far below the eye; the scrobe itself distinctly 
shallower behind, Prothorax propoitionately longer, witli 
the front margin more ilccply sinuate behind the eye. 

Length 5 mm., breadth 3 mm. 

Interior of S. Africa. 

Desciibed from a single male. 

Leurops subsiriata^ sp. n. 

^ ? . Colour black, with dense scaling ; the legs and 
antennse piceous black. In a well-marked specimen the 
pattern is as follow s : — Ground-colour pale grey ; the upper- 
side of the ifCad and rostrum light brown, except the apex 
of the latter and a bisinuate transverse line at its base, a 
central line on the forehead and a stripe above each eye, 
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which are grey ; prothorax with a broad, dark browii, niedlan 
fitripe, a less distinct o.ne on each side of it, and a narrower 
one on the inflexed sides ; elytra with the suture narrowly 
hgbt brown, and with dark brown macular strifjes covering 
strife Ij 2, 5, and the base oE 4. But some or all of these 
markings may be very nearly obliterated. 

Also very close structurally to L. cana^ but tbe eyes are 
decidedly more convex, and the central stria on tlie forehead 
is more concealed by tlie scaling ; the rostrum is even, 
sliorter in proportion to its basal width, and the central 
cariua is more raised at its base ; the setse on the head and 
rostrum are longer ami distinctly raised, whereas in L. cana 
they lie quite flat ; tlie setfe on the pronotum and elytra are 
similarly longer and much more conspicuous; the prothorax 
has the basal margin narrowly carinate and less strongly 
rounded.; the scntcllum is smaller, being scarcely per- 
ceptible ; the elytra bear very shallow striae (of which there 
Js no trace in the other two species), and when abraded the 
punctures appear appreciably larger and more closely set. 

Length 5-6 mm., breadth 3-3^ mm. 

OiuNuE FiiEB State : Paul Koux, 23. x. 1917 {M. G. 
Ferreira). 

Described from one male and four females ; received from 
the Division of Entomology, Pretoria, with a recorel that the 
insects were injuring maize-plants. 


Genus PsEUuoBLosYaus, nov. 

Head twice as broad as long, trisculate, the eyes very 
prominent. • Rostrum subqnaclrate, separated from the head 
by a deep sinuous furrow that reaches the sides, the lower 
surface with two deep longitudinal furrows and a transverse 
basal impression; epistome well defined, the sides forming 
ail obtuse ridge, rounded behind, the front margin deeply 
sinuate and shorter than one of the sides ; mandibles multi- 
setose and without scaling', with a distinct median tooth and 
a sharp longitudinal carina running from the scar to the 
base ; mentum with the anterior part convex and bearing a 
Pringe of setae, the posterior part fiat and deeply sunk in 
its cavity ; scrobes entirely lateral and quite invisible from 
above, very deep and gradually widening outwardly, the 
apper edge ending on a level with tlie lower margin of the 
3ye. Antennre with the scape gradually olavate and reaching 
the middle of the eye ; funicle squamose, the two basal joints 
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oP equal length. Prothorax trausversej the basal margin 
finely carinate. Scutellum concealed. Elytra subglobosc, 
fitting closely to the protlmrax, with a subhumeral pro- 
minence and irregular punctation. Sternum with the gular 
margin shallowly sinuate, the coxre in the middle of the 
prosternum, the centro-sternite small and tubercular ; ines- 
cpistcrna narrowly separated from the elytra and with a 
transverse furrow at their extreme base (often hidden by the 
prosternum) ; metasternura between the coxae distinctly 
shorter than the mid-coxse and with a strong antecoxal fold, 
the cpisternum angularly produced inwards at the base, the 
cpisternal suture more or less obliterated at its apex ; the 
hind coxae narrowly separated from the elytra. Venter with 
the iutercoxal process strongly augulated, and nearly as 
broad as the hind coxae; segment 1 with a small sinaation in 
the middle of the hind margin, segra!*uts 2-4 siibequal in 
length. Legs comparatively slender, the femora only slightly 
elavate ; all the tibiae with a row of five to seven stout spines 
along the inner edge of the apical half, the hind tibiae with 
the corbels oWiquely terminal, bare and distinctly enclosed ; 
claws connate. 

. The last ventral segment bears a large deep impression. 

Genotype, Pseudoblosyrus sharpi, sp. n. 

Superficially just like a Blosyrus, but distinguished by the 
setose men turn, the enclosed corbels of the hind tibia", the 
angulated base of the metepisternum, and the irregularly 
foveate and tuberculate elytra. 

Pseudoblosyrus sharpi^ sp. n, (PL T. fig. 2). 

(5' $ . Black, not very shiny, witli sparse grey scaling on 
the elytra and pale bluish scales on the head and pronotum. 

Head with fine shallow punctation, the lateral ^ulci almost 
as deep as the central one; eyes hardly p oduced backwards, 
their greatest dejtth well behind the m ddle, the hind edge 
of the orbit not projecting. Rostrum longer tliaii the head, 
about as long as broad, almost parallel-sided, somewhat 
flattened above, with a strong complete (entral costa, which 
bifurcates near the apex ; adjoining the costa on each side 
a broad, deep, oblique impression, the punctation coarse, but 
very shallow. Antenn(2 with joints 4-6 of the funiclc sub- 
equal, bead-like, a little longer tlian broad, and shorter than 
6 find 7, which are nearly equal. Prothorax with the sides 
rather strongly rounded, broadest before tlie middle, the 
apical margin truncate, narrower than the base and quite 
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yrertical laterally, the basal margin arcuate; the upper 
surface coarsely coriaceous, with a broad oWoirg mediau 
impression, the dorsal outline sloping from laase to 
Elytra subglobose, broadest before the raicld e, the dorsa 
outline strongly convex, deepest before the middle, the ase 
sinuate and slightly raised laterally, the apices joint y 
rounded ; set with shallow, irregular, more or less contlueiit 
and ill-defined fpveae, only the juxta-sutural row and those 
on the indexed sides being regular ; the intervals with 
numerous irregular, large, low, rounded tubercles, which are 
bare and closely and finely punctate ; the small broad 
curved setae are with difficulty distinguishable from the true 
scales. 

Length 10-11 mm., breadth 5^-6 mm. 

Transvaal: Pretoria. - i r> ■ • i 

Types^ c? hi Dr. D. Sharp’s collection, ? in the British 

Museum. . 1 • n 

Described from 1 and 6 ? $ , all of which were kindly 
submitted to me by Dr. Sharp, who had already^ecognized 
that iu spite of its superficial resemblance to- B/osyrws this 

species is really more closely allied tothe Madagascar genus 
Holonyckus. 


Genus Synechops, nov. 

Head with a central furrow which does not reach tlie 
vertex, not constricted behind the eyes, which are quite 
lateral and very convex. Bast rum strongly deflected, cou- 
timious with the forehead, oblong, the dorsal edges broadly 
rounded off, the lower surface parallel with the upper ; 
epistome quite indefinite posteriorly, the apical edge deeply 
emargiuate ; mandibles multisetose, not squamose, Avithont 
any median tooth or dorsal longitudinal Carina, the scar sub- 
triangular ; mentum setose ; scrobes narrow, deep, and 
squamose, the upper edge ending on a level Avith the lower 
margin of the eye, the apical portion partly visible from 
above. Antenna with the scape rather abruptly clavate, 
reaching about the middle of the eye; funicle squamose, 
the two basal joints equal. Prothorax transverse, narrower 
in front than behind, ^cuteltum small, hut distinct. Elytra 
fitting closely to the prothorax, the base not marginate, the 
apices jointly rounded, the shoulders rounded, the puuctation 
in’egular. Sternum with the gular margin truncate, the 
coxm in the middle of the prosternum, the centro-sternite 
tubercular; inesepistcrna meeting the elytra only at the 
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ejrtrfeme base ; metasternum shorter than the raid-coxre, 
with a distinct aiitfi{X)xal fold, the episternnm produced 
inwards at the base, the episternal suture visible only in the 
basal half, the hind coxse meeting the elytra. Venter with 
the intercoxal process angulated and narrower than the hind 
coxge, the hind margin of segment 1 sinuate, and segment 2 
longer than 3 and 4 together. Legs with the femora mode- 
rately clavate; tibiae straight and cylindrical, not mucronate 
at the apex, the hind corbels open and bitre ; tarsi broad, 
the claws connate, 
unknown. 

Genotype, Synechogs irregularis, sp. n. 

A rather isolated genus, readily distinguished by the 
following combination of characters : the complete absence 
of any dividing-line between the rostrum and forehead, the 
open corbels of tl^e hind tibijc, and the simple mandibles. 

Synechops irregularis, sp. n, (Pi, I. fig. 8.) 

$ . Black, with uniform, dense, sand-coloured scaling. 

Head rather strongiy conve.x transversely, shallowly im- 
pressed on each side behind the eyes, tlie long scale-! ike 
setfe quite recumi.eiit; eyes nearly circular and hemi- 
spherical. Rostrum, stout, parallel-sided, almost flat above, 
hut with the dorsal edges gradually rounded aw^ay, with 
coarse confluent piinctation (mostly hidden by scaling) and 
witii a central furrow (continuous with that on the Jicad) 
from the base to. the middle. Antennce with joints 3-7 of 
almost equal length, but 7 distinctly broader tlian tlie 
otliers, trapezoidal. Prothorax broader than long (2|x2), 
the sides moderately rounded, broadest a little before the 
middle, with a very s hallo w transverse impression at about 
one-fourtli from tTic afiex, the basal margin very gentlv 
arcuate and not raised, tlie apex truncate ; the u]>per surface 
with coarse confluent punetation (mostly hidden by the 
scaling and stout reeum!)ent setae) and no central furrow or 
Carina, but with some irregular impressions on each side 
behind the middle ; the dorsal outline almost level, forming 
a continuous curve with that of the rostrum and head"! 
Elytra oblong-ovate, rather broadly rounded behind (as seen 
directly from above), tlie basal margin gently sinuate ; the 
dorsal outline rising from the scutdliun, then almost flat, 
and sloping steeply behind, tlie apical part quite vertical ; 
tlie puiictatiou coarse and quite irregular, except for a row 
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along the suture and two or three on the inflpxed sides ; the 
spaces between the punctures^ where visible, shining and 
coriaceous; the scales small, nearly circular, convex, and 
shiny ; the stout flattened sette irregularly placed and nearly 
recumbent. 

Length 8| mm,, breadth 4^ mm. 

Cape Colony; Ilex River. 

Described from a single specimen. 


Genus Cychkotonus, Pasc.*. 

As a result of following FansPs interpretation of the 
genus ChaunodcniSf Gerst., I sank Cychrotunus as a synonym 
of it (Proc. Zool. Soc. 1906, p. 958). It is now clear that 
under Chaunoderm Faust associated insects having two 
flistiuct types of antennal scrobes. In the genotype, 
V, sUipuhts, Gerst., with which I am not acquainted, the 
probes are described as being of a normal Otiorrliynchine 
type — superior, directed straight towards the *eyes, and 
disappctiring a little before the middle of the rostrum; 
whereas in Cychrotonus they curve downwards in front of 
the eye and extend to the base of the rostrum. 'Of the 
descM-ibed species Ckamoderm known to me, the following 
must be referred to Cychrotonm : — C, margitw/is, Fst., C\ 
subglaber, Fst., C. slernalis, Hartm,, and C.ajncalis, Hartm.; 
whereas C, hrevkailift^ Fst,, and C. transversm, Fst., mav 
provisionally remain in Gerstaecker^s genus. 

Cychrotoniis elUpticuSi sp. n. (PI, L fig. 7.) 

^ ? . Black or piceons, practically devoid of scaling 
ftbove ; the lower surface of tlie head and rostrum, the- 
dernum, and coxaj with scattered, fiat, bluish scales; the 
venter with numerous elongate, narrow, curved, whitish 
males. 

Head with rather coarse, longitudinally confluent piincta- 
tion, the forehead flat, hut not noticeably depressed below 
/he vertex ; eyes rather less convex than usual, deepest in 
;lic middle and bounded internally by a deep furrow. 
Hodrw.i longer than broad, rather broader near the base * 
iian at the gense, the sides sinuate in the midelle ; coarsely 


* Jonru. Linn. Soc., Zool. xi. 1871, p. 162. 
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punctate, with a low broad central cariua (sometimes rather 
ill-defiued) and a narrower curved one on each side of it ; 
set with brownish curved scale-like settC, and sometimes 
with some narrow bluish scales on the apical half; scrobes 
with the upper margin sharply angulate close to the base. 
Antenna with the scape distinctly curved, the funicle with 
joint 1 hardly longer than 2, 3-7 subequal, bead-like, and 
slightly broader than long, Prothorax broader than long 
( 3 : 2 ), broadest at the base, strongly narrowed in front, the 
sides rounded, the apical angles very prominent (as seen 
from above), the dorsal apical margin truncate, the basal 
margin arcuate; the dorsal outline strongly convex trans- 
versely and slightly so longitudinally, the apex being much 
below the level of the base ; the upper surface strongly and 
very closely punctate, with a faint longitudinal impression 
in tlic middle of the base, the sculpture on the indexed sides 
becoming more or less plicate ; the lateral portion of the 
apical margin cariuately raised, forming an obtuse angle 
below the eye and a sharp projection in front of each coxa. 
SculeVum closely punctate. Elytra narrowly elliptical and 
Ijroadest before the middle in ^ , rather broader in ? , wliich 
lias the humeral angulation scarcely perceptible, the basal 
margin jointly sinuate; the elytra strongly compressed 
behind, so that tlie suture is elevated on the declivity, the 
longitudinal outline almost flat in the apical portion 
dropping almost at a right angle and sinuate in profile ; in 
tlie ¥ the outline slopes more from the middle to the top 
of the declivity; the sliallow striae with large quadrate 
punctures, the intervals about as broad as the striae, finely 
jsnnctate and somewhat riigulose transversely, with scattered, 
extremely minute, scale-like setse, which are conspicuous 
only on the declivity. Sternum : mesosternum with a per- 
fectly smooth shiny patch adjoining the outer sides of the 
ui id-coxae and standing out in contrast with the strongly 
sculptured surface; metasternum sparsely granulate. Venter 
«'ery rugosely punctate and granulate, especially in the 5 ;^ , 
in which the first segment bears behind the coxa a deep 
excision, the portion between it and the elytra being sniooMi 
and shiny. 

Length, S 11^-13 mm., ? 10| mm, ; breadth, J 
mm., ? 4^ mm. 

Bklgian Congo: Kasenga, xi. 11)12 (Dr, Bequaert). 

'rhis distinct species is specially characterised i)y its 
elongate shape, the two sharp prominences on the gular 
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margin oE the prosternum, and the remarkable structure of 
ihe first ventral segment of the 

Described from 2 ^ and 1 $ . 

Cychrotonus decoratus^ sp. n. 

. Black or piceous, with inconspicuous and easily 
abraded dark scaling on tlie disk of the elytra, and with the 
following markings formed of pale metallic-green scales:— 
A stripe along the inner edge of each eye and the whole 
side of the head and rostrum ; a narrow median stripe on 
the prothorax, a broader lateral’ one behind the eye, and 
Another above the coxa ' elytra with a stripe on interval 1 
from behind the sciitellum to about the middle, a short 
humeral stripe on 7 from the base to about one-third, a 
Complete marginal stripe reaching stria 9, but broader at 
llie apex and emitting at the middle a more or less dentate 
proad oblique band, which reaches the suture at the top of 
ihe declivity and is united by a sutural stripe to the apical 
|>atch ; a very short isolated stripe at the apex of interval 5, 
and occasionally a still shorter one at the apex of 7 ||in t|||^ 
? only there is a round spot at the middle of intervm 3 and 
a trace of another on 5. The lower surface rather thinly 
clothed with pale greenish scales. 

Head with strong, longitudinally confluent puiictation, a 
deeply impressed line along the inner margin of the eye, and 
a large central fovea; eyes rather less prominent than usual, 
deepest in the middle. Rostrum a little longer than broad 
(7 :6), parallel-sided, almost flat on the disk, ^loarselv and 
coiifliiently punctate, with a low smooth median costa (rather 
broader and flatter itt the ? ) whicli widens anteriorly, a low 
punctate costa forming the margin of the dorsal area, and 
beneath it a longitudinal impression in front of the eye. An~ 
tenn(B witli tlie two basal joints of the funicle equal, joints 3-7 
suhcqual and about as long as broad, the first joint of tlie 
club narrow and subcylindrical in its basal half. Prothoref^ 
aoout as long as the apical width, the sides subparallel from 
tlie base to the middle, then gi’adually narrowed to the apex, 
tlie apical margin broadly sinuate (as seen from above) 
owing to a marked thickening behind the eye, the base very 
shallowly bisinuate, the longitudinal outline nearly flat; the 
up[)er surtace with close shallow punctures of varying sizes, 
each filled with a flat scale, the median line often very 
shallowly impressed in the basal half. Elytra narrowly 
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ovate in the broader in the broadest before the 
middle, with barely a trace of a humeral proraiuence in the 
$ , the basal margin jointly sinuate ; the shallow strise with 
large separated punctures ; the intervals broad and with fine 
shallow punotatiou. Sternum rugose, but not granulate, 
except the mesosternum, which is finely aciculate. Venter 
with two oblique impressions on segment 1 beliind the coxa 
in the only. 

f^ength 8-10 mm., breadth 3f-d| mm. 

Bei.giax Coxgo : Lukombe, x. 1908 {A. Roller). 

Described from 3 c? and 3 ? ? . 

Easily distinguished from all the other known species of 
the genus by its striking coloration. 

EXPL.\NATION OF PLATE I. 

Fuj. 1. Lmrops eana^ sp. n., p. 19. 

Fi(j. 2. Fscudohlosip'tts iharpi, sp. n., p. 22. 

Fl{f. 3. Fomphus daiticoUis^ sp. n., p. 8. 

Fig, 4. Froscopus margimtus, sp. d., p. 13. 

Fig. i), Frotostrophus spinicollis, sp. n., p. 17. 

Fig. G. Brodghawon swalei, sp. n., p, 10. 

' Fig. 7. Cgchroionus ellipticus, sp. u., , p. 25. 

Fig. 8, Sgnp.chops irregHltiris, sp. n,, p. 24. 


II . — On Lacerta praticola, Eversm. By L. A. Lantz 
and 0. 

Boettgek remarks, in his account of the reptiles collected 
in the Talysh by G. Radde and H. Leder*, that the two 
specimens of Lacerta praticola examined by him differ from 
Western Caucasian specimens in having five pairs of cldu- 
shields instead of six, two instead of three forming a median 

4 uture. The author thinks it would he possible to establish 
^ocal variety, should this character he found to be constant. 
This is indeed the case, as appears from our cx ami nation 
of a larger material collected in the same country. Wc 
found only isolated speciraens—frora the Talysh f as*^\vcll as 
from the Western Caucasus ^—with five chiu-sliiclds on 

* Radde, ‘Fauua u. Flora d. alidweatl. Caspi^ebietes,' Lei ozh'-. 1886. 
p. 37. ^ r o , F oj - . 

t One specimen out of 21. 

X One (specimen out of 43. 



)nc side and six on tlie other; in such case 'the median 
ill t lire is formed two shields ou one side and three on 

;he other. As the two forms differ also in otiier characters, 
inch anomalous specimens can, however, easily be identified ; 
dierefore the separation of L. praticola into two sui)species 
jeems to be justified. 

Evei'smunn’s description and figure of the type-specimen 
trom Piatigorsk * * * § arc iiut clear enough to settle the question, 
rt’luch of the two subspecies must be considered as the 
typicid. A full description of the species was first given by 
Kessler t, who exismined thirieen specimens from the Kuban 
ilistrict, Piatlgorsk, valley of R. Bielaia, and Auanur, two 
Df Avhich formerly were in Pversm ami’s collection, Kessler 
imliciitcs si\ pairs of chin shields, the first three forming a 
median suture. Relying on this, we intended to describe 
a (Caspian subspecies, believing the Western Caucasian 
form to be the typical one. 

^ Thanks to the kindness of MM, K. Deijugin and 
f. Nesterov we have been enabled to revise the collection 
|f the Fetrograd University. We found there several 
bf Kessler^s specimens, and amongst them one labelled 
Piatigorsk, leg, Eversmanu.’^ We must admit th# 

Kessler neglected to examine the chin-shields of this very 
specimen, as it has only five pairs of them and agrees in 
ever/' respect with the Talysh L. praticola. It cannot, 
however, be considered as the type-specimen, because it has 
a normal interparietal and occipital, while Eversmaiin 
indicates these shields as separated by an accessory one. 
Both the type-specimen and the specimen preserved in 
the i’etrograd University are from the same locality ; other 
material from Piatigorsk, Essentuki, and Kislovodsk J was 
kindly examined for us by M. S. Tsarevski, All these show 
only five pairs of chin-shields, two of them forming a median 
suture. Therefore it is undeniably the Oriental subspecies 
which occurs at Piatigorsk and surrounding localities that 
must be considered as the typical L. praticola. 

It is of great interest that L, praticola pratici la seems t(f 
ho confined to the Caspian Sea basin §, while the western 

* Lacertce Imperii Kossiei (Moscow, 1834). 

t Journey in Traiificaiicasia, St. Petersb., 1878, p. loO (in Kussiau). 

t Coll. Acad. Petr. Nns. 5273, 6801, and 7900. 

§ We examined specimens from Piritigorsk, Sloiint II near Vladi- 
avkar, Lagodekbi, Kala-Dagiiji, vollev of K. Astara-tsLai, Elbiir 4 
loan tains between Astara and Ardebil, Shafe-rud near Enzeli. 
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subspecies is found practically only in countries draining 
towards the Black Sea*— a fact which induced us to 
choose for the latter the name pontica. Juiiging fi*om 
several specimpns from Mehadiaf, the Hungarian L.pratu 
Cola also l>eloi)gs to this form. 

The two subspecies may be di^tiuguislied by the following 
characters ; — • 


1. Lacerta praticola praticoluj Evers in. 

Head and limbs comparatively short. Proportion, 

leno’tli of pileiis ^ ^ ^ . 

length of head and bolf ' O-22-O'2S-0-24 1 m the (8 spec.) 

and 0*lH-C>'^0-0'23 in the $ (10 spec.). Proportion, 

length of bead and body = 0'30-0-5f-0-33 m the J (8 spec.) 
and 0*26-0 in the ? (10 spec.). Proportion, . 

length of hind limb, a .r ^ Ai-n • -* /o b i 

ienglb of bead and body = m the^ (8 spec.) and 

0-39-0-4d-0-49 in the ? (10 spec.). 

Row of super ciliarij granules incomplete and generally 
reduced to a few granules. Occipital generally very small, 
narrower than, or as broad as, the interparietal, and poiic- 
t rating only a little between the parietal s. Always a single 
postnasal^ in contact with the internasal. Masseteric shield 
moderate, rarely reaching the first supratemporal * and 
separated from the tympanic by 2, seldom by 1 or 3, rows 
of rather small temporals. 5, seldom 6, lower labials. 

5 pairs of chin-shields^ the first 2 forming a median suture. 
On a line between the suture of the chin-shields and the 
collar 16-/p-22 gular scales (21 spec.). Dorsal scales com- 
paratively broad and short, rather feebly keeled, and imbri- 
cate ; in a transverse row across the middle of the body 
35 -^ 5-43 scales (19 spec.). In the ^ 2Q~26-27 (8 spec.), 
in the ? 28-.^9-30 (10 spec.), transverse rows of ventral 
plates. 


2. Lacerta praticola pontica, subsp. ii. 
Head and limbs comparatively long. 


length of pileus 


length of bead and body 


0'23-0’24~0-24> in the S 


Proportion, 
(16 spec.) 


* The aped men a examined are from Georgievalio-Osetinskoie (Kuban 
Valley), Novorossiisk, Sotshi, mountains near Adler, Gagry, Gudaiit, 
Sukbum, Ananur (valley of 11. Aragva) ; the latter locality only belongs 
to the Caspian Sea basin, 
t Coll. Acad. Petr. No. 9814. 

I The middle number means tlie average. 
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and 0-20-O*^f-0'24 in the ? (12 spec.), l^i'oportion, 
fenrfl.offovetab — 0 28-0'53-0-34 it. the i (16 spec.) 


length of hnad and borly * 
aiifl 0-26-0-i9-0'31 in the 

length of liiiid litnh 


¥ (12 spec.). Properties, 
0'47-0‘5^-0*54 ill the (16 spec.) 


length of head and body ‘ 

and 0-40-0‘45-0’49 in the 9 {12 spec.). 

Row of mper ciliary granules generally not mucli reduced, 
often complete. Occipital comparatively large, generally 
broader than the interparietal, and penetrating rather widely 
between the parietals. Postnasal generally not reaching the 
internasal; sometimes two superposed postnasals, the upper 
small, in contact with the internasai. Masseteric shield 
large or very large, almost always in contact with the first 
supra temporal, and separated from the tyni[)anic by one 
large scale or two superposed rather large temporals. 
G, seldom 7, lower labials. 6 pairs of chin-shields ^ the first 3 
forming a median suture. On a line between the suture of 
chin-shields and the collar, 14-f 7-19^w/ar scales (43 spec.). 
Dorsal scales comparatively narrow and elongate, rather 
strongly keeled, and imbricate ; in a transverse row across 
tiie middle of the body 32-37-41 scales (43 spec.). In the 
22-^0-26 (23 spec.), in the ? 26-2S-30 (18 spec.), 
transverse rows of ventral plates. 


In reading the description of L. vivipara stenolepis^ Nik.*, 
Avo could not find any character to separate this form from 
L. praticola. ’\ his was confirmed on examining the type- 
specimen, a very large ? f offering the anomaly mentioned 
above, i. e. 5-6 cbin-shields. By the other characters of 
sealing, and especially the rather small masseteric shield, 
tlie number of superciliary granules reduced to 3 on each 
side, it appears as a well-characterized L. praticola praticola j 
Avhich cannot be confounded with L. vivipara. 

Recently Nikolski described a new species from Sotshi, 
L. colcMca I, Avhich seems also to be closely allied to 
L. praticola. The autlior was so kind as to send us the 
type-specimen for closer examination. It is a typical 
L. vivipara, Jacq., entirely agreeing witli some specimens 
from the Government of Moscow used for comparison. 
L. vivipara has never been recorded from Transcaucasia, and 
it is very doubtful that it occurs in that country ; probably 
some error has taken place in labelling this specimen. 

* ‘ Herpetologia caucasica,’ TifliP, 1913, p. 54. 

+ (.'oil. Acad. Petr. No. 7:;f03, from Mount II near Vladik avkar. 
t * Fauna of Russia, Reptiles,’ i. (Putrograd, 1915). 
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III . — Jlie White-toothed Shrew of Pahsiine, 

By Oldfield Thomas. 

(Published hy permission of the Trustees of the British Museum.') 

Cai‘t. G. C. Siiortuidge has contributed to the British 
Museum a couple of specimens of a white^toothed shrew 
obtained by luni duriug the Pjdestirie campaign. 

It appears to represent a new subspecies of Crocidura 
russula^ and may he called 

Crocidura russula judaicaj subsp. n. 

Like the large Central European 0. russula russulu, but 
colour paler and greyer, 

Fur of back about 4*2 mm. in length; very few longer 
piles present. 

General colour of upper surface ratlier darker tliaii light 
drab/^ much brighter, greyer, and less brown than true 
russula^ owing to the reduction of the dark brown tips to the 
hairs and the greater degree to wljich ihegrey of the underfur 
shows through. Under surface distinctly lighter, the ends of 
tlie hairs wljitish, with but little drab by suffusion. Tail 
ratlier short 

Skull as ill G. r. russula. Third upper uiiicu3j)id rather 
broader tlian second. 

Dimensions of the type (taken from skin) : — 

Tail 37 niiii. j hind foot 13. 

Of a specimen measured in the flesh : — 

Head and body 58 mm.; tail 38; hind fout 13; 
ear 9‘5. 

Skull (of type) : condylo-inclsive length 21*2 ; great e4. 
breadth 9*5; height of crown from basion4‘7; upper toolli- 
row 9*7. 

Ilab. Palestine. Type from near Jerusalem, 

Type. Adult male. B.M. no. 18. 8. 1. 3. Collected April 
1918, and presented by Capt. G, C. Shoilridge. Two 
specimens. 

While the other forms of the russtda group described from 
S.W. Asia are darker tiian the typical European aniiiial, the 
present one is readily distinguishable from ail by being 
markedly lighter. 
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IV. — On the Structure of the Larvce and the Systematic 
Position of the Genera Mycetobia, Ditomyia, IVinn.^ 
and Synimerus, fValk, {Diptera Nematoce)^). By*D. 
Kkilin, D.Sc. (from the Quick Laboratory, University 
of Cambridge). 

[Plates IT.- V.] 


I, Mycetobia pallipes,M.eige\^. 

The larvie of Mycetobia pSllipes were first described and 
lijured by Lyoimet (1832) and Gueriii-Mem ville (1835). 

Dnfour (1841) and notably Ferris (1870), after a more 
complete study of these larvae, showed that their respii atory 
system is amphipiieustic and called attention to their external 
resemblance to the larvce of Hhyphus fenestralis^ Scop. 

Osten-Sackeu (1892), referring to the papers of these 
entomologists, again raised the question of the larval resem- 
blance of Mycetobia and Rkyphus^ which in the adult stage 
seemed to be so different. But since Osten-Sackeu the 
majority of entomologists dealing with Mycetobia mi- 
questioningly referred this genus to the family Myceto- 
philidie, passing over in silence the peculiar structure of its 
lai'vje. Those who gave the matter any attention either 
doubted the correctness of the original observations of Dufour 
and Perris, or did not admit the value of larval characters 
in determining the systematic position of Insects. 

However, a study of the life-history and larval morphology 
of Mycetobia pal/ipes, Mg., and Rhyphus feneslrahs, whicli I 
carried out in 1912-13 on material collected at Cliaville 
(near Paris) has led me to the conclusion that the resem- 
htaiice between tliese larvae and their difference from those 
of Mycetophilidae is much deeper than was ever supposed. 

In the present paper 1 will point out only the main 
characters common to the early stages of Alycetobia pallipes 
and Rhyphus fenestraliSj but, not found in those of 
iMycetophilidse. 

A more detailed study of the larval anatomy of Mycetobia 
I propose to reserve for a special paper dealing with the 
family Rhyphid?e. 


Cluiracters common to Mycetobia 
yalliyes (PI. II. fig. 2, Pi, V. 
figs. 36, 37, S3) and Rhyphus 
femsiralis (PI. II. tig. 1 ). 

1. The eggs are inveated with a- 
gelatinous mass which is fixed 
to a solid substratum. 

2. Eggs are pear-shaped. 


Characters common to all the 
JJycetophilidEB (PI. 111.) except 
the genera Pitomyia and Sym- 
mei'us, 

1. Egga are more or less scattered 

on the surface of the fungus 
or rotten wood. 

2. Eggs are elongated or sub- 

spherical. 


Ann, d: Mag, N, lltsL Ser. 9. VoL iii. 


3 
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3. Embryo m tbe egg curved. 

4. The larvs move in a ge^entine 

maimer, or by meaug of very 
active mandibles. 

‘5. 'The segments of the body are 
separeted by intercalary liags 

(Pi. V. tig. 38). 


6. The larval head with a pair of 

tentorial rods (FI. IL tigs, 1 
& 2, ^.n.) similar to those of 
the larvae of Trichocera. 

7. Antennae with a special sensory 

organ (PI. V. fig. 37, 6.a.), 
corresponding to the bell- 
shaped papilla of many other 
dipterous larvee (for instance, 
those of DUomyia and all 
cyclorhaphous Diptera) and 
with some small cylindrical 
papillae. 

8. Mandibles (PI. V. figs. 35 & 

36) show two distinct por- 
tions : basal portion (6.p.) 
with an internal hook 
and terminal or apical poi'- 
tion [Lp.y which is more 
chitinised, ending in three 
teeth and bearing two brushes 
of brown set®, 

9. Maxillae fleshy and soft; the 

maxillary palp (figs. 1 & 2, 
«j.p.) broad, thick, trans- 
parent, bearing two groups of 
sensory papill* (a. and b.)\ 
the internal part of the 
maxUlfie («i..r.), besides a few 
sensory organs, bears nume- 
rous long setae. 

10. Labrum with two mid-ventral 
rotuheranctis covered with 
airs (tigs. 1 & 2, l.r. & p.r.) 

and a small comb-shaped 
plate (c.»i.) on each side of 
posterior protuberance. 

11. Labium well developed and 

with distinct labial palps 

(ip.). 

12. The thoracic sensory organs 

which are the remains of tlie 
thoracic legs are composed 
of four hairs (two long and 
two short). 


8. Embryo straight. 

4, The larva) movements are 

worm-like. 

5, No distinct intercalary rings 

(PI. IJLfig. 3) ; only some 
larvffi — for instance, those of 
CtropUUui — have the seg- 
mentation of their abdomen 
masked by superadded trans- 
versal folds. 

6, Head without tentorial rods. 


T. Antenn® either elongated aa in 
Holitopkila (PI. IIT. fig. 4, 
A,n,f and tig. 13) or reduced 
to a flat, wide, non-chitinised 
surface bearing some very 
small sensory papilla. 


8. Mandibles (figs. 6 & 7) flat- 
tened, strongly chitinised, and 
with their internal margin 
toothed. 


9. MaxiU® (PI. III. figs. 10, 11, 

12) flattened and strongly 
chitinised, with their internal 
margin (m.a:.) toothed, like 
those of the mandibles. The 
maxillnry palps (m.p,) are 
very much reduced, 

10. Labium (figs. 6 & 8) without 

mid-ventral protuberances 
and ’ without comb-fihaped 
plates. 


11, Labium reducedand not visible 

from exterior. 

12. Thoracic sensory organs com- 

posed of four hairs of equal 
length (fig. 9). 
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':3. Respiratory system is amphi- 
piieiistic with only two pairs 
of functional spiracles: (i) 
prothomcic and (2) postabdo- 
]uiiial. 

14. Alimentary duct without ante- 
rior CUJCH. 

lo. Amis ventral. 

1(}. Salivary f'lands short. 

17. Ilypoderin of posterior segf- 

inentB of larvae, which aiir- 
rounds the anal cleft, is. 
composed of very lar^e and 
tiiick cells. 

18. Pupae strongly chitiniscd with 

rows of small hooks on the 
abdominal segments and 
especially on the posterior 
end of their body. 


13. " Respiratory system is eitlfer 

heiuipneustic (fig. 3) with ono 
pair of protiioracic and seven 
pairs of abdominal spiraele^, 
or propneusiic {PolylepUi or 
Diadi)cidiu\ or apneustic 
( (Jerujilatm) , 

14. Alimentary duct with a pair 

of anterior lateml cceca. 

15. Anns terminal or subterniinal. 

16. Salivary glands very long. 

17. special large cells in hypo- 
derm of the posterior end of 
the body. 

18. Pupm with thin chitin .and 

without the rows of short 
spines or hooks. 


All these characters show us clearly that the difference 
betueeti the larva of Mycetobia and those of Mycetopliiltdae 
(s. I.) is as striking as its resemblance to the larvse of 
Rliypliidye. 

But to solve finally this question a comparative study of 
the adult stages of these Diptera liad to be undertaken, and 
this was done by P. W. Edwards ( 1916 , p. 115 ), who in his 
interesting paper “On the Systematic Position of the 
CJei^us Mycetobia^ arrived at the following con- 

tusion 

“ Mycetobia agrees with the Rliyphidae and diverges from 
the Alycetophilida} in the possession of a large gular plate, 
ill the structure of the second palpal joint, in the position 
of tlie forking of the radial vein, the course of the cubital 
vein, and in the chitinous spenuathccae of the femaie. 
Since the venation of Mycetobia has been shown to be 
directly derivable from that of the Rhypliid genus Olbiu’- 
qiistc)\ it is probable that any resemblances in this respect 
to the Mycetophilidre aie due to convergent evolution, and 
not to relationship. The genus Mycetobia (and with it 
Mesockria^ tliougli not Dilomyia ov i:iyi}unerus) must there- 
fore, on grounds of adult as well as larval structure, be 
transferred from the Mycetopiiilidm to the BHiypludai.'^ 


if. Ditornyia fasciata, Meig. 

The first indication of the habitat of this species we owe 

3 ^ 
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to Meigen (1818, t. i. p. 330), who found a young undeveloped 
male of this fly in Polyporus versicolor, 

Zetterstedt (1851, t, x, p. 4071) quotes Behrens, who 
bred tliis insect from a fungus which he found on Juylans 
regia. 

According to Winnertz (1863, p. 669), the larvse of 
D. fasciaia live in different Polyporus and especially in 
P. versicolor and ferrugineus ; he quotes also Kalteubacli 
who bred D. macroptera^ Winnertz, from Polyporus igmrius. 

Schiner (1864, i. p. 428) reared D.fasciata from various 
Poly poll. 

Frauenfeld (1866, p. 200) found the larvse of this species 
in Polyporus squamosus ; he also gave the first description (jI‘ 
the larval and pupal stages of this fiy. Unfortunately, his 
very short description does not contain any figure, and mav 
be applied to many other dipterous larvae. Tlie only 
characters of his description worth mentioning are the 
following : (1) the intersegmental spaces are deeply con- 
stricted, (2) the first segment of the thorax is large, and 
(3) the posterior end of the body bears tw^o protuberances 
ended by a sharp spine. 

We have, finally, to mention that the collection in the 
Entomological Museum of Cambridge contains the pupie 
and adults of JJiiomyia fasciaia. Mg., reared by Fryer (1910) 
from Polystictus versicolor collected at Chatteris (Cambs) 
and byH. Scott (1910) from the same fungus collected from 
beech-stumps at Henley-on-Thames. 

I received the larvm and pupse of Ditomyia fasdaia, w hich 
will be described here, from Mr. F. W\ Edwards, who found 
them in a fungus, which he believes to be Polystictus versi- 
color, growing on old beech-stumps near Cambridge and at 
Baldock, Herts. 

Later on, I collected myself a few of these larvae in a 
piece of wood covered and penetrjited by the mycelium of a 
fungus. 

According to Edwards, in nature the larvae usually lire 
upon tlie old fungi, but in his breeding- jars he observed 
them attacking the fresh fungi also. 

The hirva3 are opaque while in colour and have very little 
power of movement. Pupation takes place within the 
fungus withoift the formation of any cocoon ; before the 
emergence of the adult the pupa bores its way to the surface 
and comes halfway out. 

Ihe larva is 9*3 mm. long, with very deep intersegmental 
grooves (PI. IV. fig. 14). 



Mycetobia, Ditomyia^ ’anc^ Symmerus. 37 

Tlie head of the larva is completely free, though it may 
be retracted in the first thoracic segment. The antennae 
(PI, IV. fig. 23) are very small and consist of a short 
basilar segment which bears sensory organs of three different 
shapes ; (1) the main bell-shaped sensory organ 

which is very common in dipterous larvae, (2) one bi- 
articulated papilla (p.), and (3) five short cylindrical 
papillae. 

The labrum (fig. 15) shows on its anterior margin a 
brush composed of ordinary setae mixed with sensory liairs. 
On each of its latero-anterior comers it bears a bidental 
chitinous plate (rf.), and on its ventral side a series of short 
spines and scales and two strongly chitinised plates (p./,). 

The mandibles (fig. 22) are very well developed, thick, 
and of a dark brown chitin ; their external margin is slightly 
cut into four teeth ; they bear three lateral sensory hairs 
and a brush of ordinary brown setre which qyiginates from 
the internal basilar corner of tlie mandibles. 

The maxilla} (fig. 17), The basal part or cardo of the 
maxillae consists of soft and transparent chitin with a trans- 
verse brown band {t.b,) and a sensory organ in the form 
of a small circular groove. The internal part of the 
maxillse (m.x.') is conical in shape and bears a long sensory 
hair (s.A.). The maxillary palp {m p.) is very well developed 
and furnished with a series of sensory organs and some 
ordinary chitinous setae. 

The labium consists of a short chitinous plate terminating 
in two tridental processes. On the ventral side it bears two 
hemispherical palps (/.p.) of transparent chitin, each with 
three sensory papillae. 

The thorax is composed of three large segments furnished 
with a series of sensory haii’s. Among the latter we may 
mention six groups of three hairs (fig. 19) which represent 
the remains of the thoracic legs. As I have previously 
sliown (1911, 1915) these six groups of sensory organs 
exist in all dipterous larvae and are always in direct con- 
nection with imaginal discs of the thoracic legs. 

The eight abdominal segments bear also a series of sensory 
hairs, and on their ventral side they are furnished with 
lozenge-shaped projections or pseudopodia covered with very 
short setae. The last abdominal segment differs from all 
the others in bearing the anus and a pair of dorsal pro- 
jections terminated by spiracles. 

Tlie respiratory system of this larvae is peripneustic, t. e. it 
is composed of nine pairs of functional spiracles {one pro* 
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thoracic and eight abdominal), and one pair of metathoracic 
lion-functional spiracles connected with the main tracheal 
trunks by means of simple chitinous bands. 

All the functional spiracles, except the last abdominal, 
are circular, with numerous trema surrounding a central 
-chitinous plate which corresponds to the cork-sha))ed scar 

Bouchon cicatriciel of the spiracles of Trichocera, 
Tipulid or Bibionid larvse. The. prothoracic spiracle 
(fig. 21) is much larger in size than any of the first seven 
.pairs of abdominal spiracles (fig, 18). 

The posterior abdominal spiracles (fig. 20, s.p,), which 
are situated on the dorsal projections of the last abdo- 
minal segment, are elongated and spine-shaped. The surface 
of their external scar (^.c.) is covered with very small 
cliitinous hooks. 

Alimentary canal (fig. 16). The very short pharynx 
is enclosed ii^ the larval head. It is followed by a sliort 
oesophagus {o.e.) which enters theproventricnlus . Two 
long lateral coeca (rr.c.) arise from the auterinr part of 
the mid gut, just behind the proven trie ulus ahd, directed 
backwards, are lightly applied to the lateral sides of it. 
The midgut (m.g.) is in the form of a straiglit oylindrica! 
tube. The four Malpighian tubes {M.) arise separately fit 
the junction of the mid- and hind-gut. These four tubes 
lie in the posterior part of the body and surround the hiiul- 
gut. 

The salivary glands [s,g.) are tubular and extend a small 
distance behind the posterior end of the anterior coeca. 

The pupa (PI. IV. fig. 24) is 8 mm. in length, completclv 
free from the larval skin, and brown in colour. Tfie heail 
is much recurved on the ventral side, and the thorax, whirli 
projects forward, bears a pair of prothoracic respiratory 
horns (jo.A.). The legs of the pupa are not superposed as 
is often the case in dipterous pupm, but lie in the same 
plane. Each abdominal segment bears dorsal! v a row of 
. short spines. The last segment (PL IV. fig, 25) is furnished 
with five pairs of hooks curved dofsally, 

III. Symmenis annulatoj Meigen. 

All our knowledge of the larva3 of Symme)'us was con- 
tained in a short sentence of Winner tz (1863, p. 671), wlio 
bred one female from a larva which lived in a decomposed 
fungus on Carpinus hetulus.^^ 

During the month of May of this year Mr. Edwards in- 
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formed me that be had found a specimen of Symmerus anttu- 
lata which had hatohed in one of his breeding-jars. “ The 
larvse of this species/^ he -added in his letter, were boring 
in a piece of rotten elm wood. They are almost trans- 
parent and glassy in appearance, and, like those of Ditomyia, 
move very little and very slowly. The pupae wriggle in au 
almost snake-like manner when extracted from their habitat. 
Unfortunately I found that all the full-sized larvae had 
pupated. I liaye one larva preserved in spirit.^’ 

All the material Mr, Edwards could send me consisted of 
an empty pupa with a moulted larval skin attached to it and 
the larva preserved in spirit, mentioned in his letter. 

This was, however, quite sufficient for the complete 
morphological study of this larva. 

The larva of Symmerus annulata (PI. V. fig. 26) is 11 «im. 
in length ; its last abdominal segment bears the posterior 
spiracles, but is without the dorsal paired prominences which 
are present ip Ditomyia larvae. These two larvae are easily 
distinguished from one another by their colour and post- 
ai)dominalf prominences, but they are quite similar in the 
detailed structure of almost all their organs. 

The antennse (PI. V. fig. 32), labrum (fig. 27), mandibles 
(fig. 31), maxillse (fig. 29, and labium (fig, 29, Lb.), 
with their palps (m.p., l.p.) have the same structure as those 
of Ditomyia larvse. The differences in detail of these organs 
in these two larvae are shown in the above-mentioned figures. 

We may mention only that in the maxillary palps of 
Symmerus larvae we do not find the lateral sensory papilla 
which is well developed in Ditomyia larvae (PI. IV. 
fig. 17, Ls.). The labium in Symmerus larvae is more 
rounded. 

The thoracic and abdominal segments also bear the 
sensory hairs, and the remains of the thoracic legs are 
represented by three sensory hairs (fig. 30). 

The last abdominal segment is rounded. 

The respiratory system is peripneustic, with nine pairs of 
functional spiracles : one prothoracic and eight abdominal. 

The spiracles (figs, 33 & 34) are very small, and their 
structure is similar to those of the first seven pairs of 
abdominal spiracles of Ditomyia. 

Pnp8e (fig. 28). Unfortunately I have only one empty 
skin of a pupa. I may mention, however, that the pro- 
thoracic horns are more elongated tlian in the pupa of 
Ditomyia, and that the thoracic segments bear a row of 
lateral short hooks. 
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The ptndy of the larvae and pupae of Ditomyia aud Sym-- 
mmis shows clearly the great similarity in structure of nearly 
all their organs. It also shows, on the other hand, that the 
larval and pupal structure of these two genera is totally 
different from that of all the Mycetophilidse. 

The difference is especially striking in the structure of 
the antennae^ mandibles^ maxillse, and lahium, with their 
palps, the sensory organa, respiratory system, structure of 
the spiracles, the salivary glands, and, finely, the form of the 
pupse. 

These two genera must therefore be re-united in a special 
family, the Ditorayidse, which itself must be completely 
separated from the family of the Mycetophilidae. 

From the study of the larval and pupal characters it 
follows that the family Ditomyidse must occupy among the 
Diptera Orthorrhapha Eucepbala, of Brauer, a position 
equally important with that of the Mycetophilidse, Bihioni- 
nidsc,* Rhyphidae, &c. 

As to the relations of this new family to the others we 
can state only that the larvse of Ditomyidse heir a closer 
resemblance to the larvse of Bibionidae than to those of anv 
other Diptera, and more especially when we compare their 
labra, mandibles, maxillae, and the structure of the spiracles. 

The subfamily Mycetobiinse of Winnertz (18G1), composed 

tine gemvB, Mi/cetoUlttf Mesochriuj Ditomyia, and Syrntnenis, 
must therefore completely disappear, as Myceiohia {and with 
it, according to Edwards, Mesochria) must be transferred to 
the Rhyphidatj ; while the two others go to form a separate 
family, Ditouiyidae, completely separated from Myceto- 
philidse. 

I must express here my best thanks to Mr. F. W. Edwards 
for sending me the specimens of Dttomyia and Symmenoi 
larvae. I may say that it is his re-disco very of these larvic 
which has enabled me to accomplish this study. 
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EXPLANATION OF THE PLATES. 

Plate IT, 

Fig. 1. Head of the larva of Bhfpkm feiimiiralh, Scop., ventral aspect. 

a. and A., sensory organs of maxillary palp ; c.?u., conib-abaped 
plate of labrum ; labial palp ; f.r., labrum with its anterior 
ventral prominence ; m.d., mandibles ; wi.jJ., maxillary palp ; 
OT.A., maxilla; posterior ventral prombence of labrum; 
f.«., teiiforial rods. 

Fig. 2. Head of the larva of Mycetohia yallipeSf Mg. Letters as in 


Plate III. 

F\g. 3. Larva of Mycetophila hlandrij Winn., viewed laterally, 

4. Head of the larva of Bolitoj)hUa fiisca, Mclg. ; dorsal aspect, 
^.n., antenna); A’., eyes. 

Fig. 5. Mandible of Affludo, AY inn. 

6. Labrum of id /nsca, Meig. 

F^- 7x Mandible of Mycomyia marginaia, Meig. 
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Fh. 8, LaBrum of Mycomyia marffimta, Meig. 

9. Pleural seusoi-y organ represeiiting the remains of thoracic legs 
of Mycomyia marginata, Meig, 

FigAO. MsLTiiXWQi Mycomyia marginata.^ m.x. ; m.p.^ maxillary palps. 

Fig, 11. Maxilla of BolitophUa /ttsca, Meig. 

Fig, 12. Maxilla of Mycetophila blanda^ ^Vinn, 

Fig. 13. Antenna of Meig, 

Plats IV. 

[All the figures of: this Plate concern the larva and pupa of 
Ditomyia fa$ciata.^ 

Fig. 14. Larva ot Bitomyia fasciata, viewed laterally. 

Fig, 15. Labrum, ventral side, d.^ dental chitinoua plate; p.tf ventral 
* plate. 

Fig. 10, Alimentary canal of the larva, n.c., anterior coeca ; mid- 
gut; iVf., Malpighian tubes; o.e., oesophagi^ ; p.r.^ proventri- 
culiis; &.g,, salivary glands. 

Fig. 17, MaxillcTB and labiuiu of larva, l.b., labium; l.p., labial paljw; 

lateral sensory organ of the maxillary palp ; m.p., maxil- 
lary palp; m.x'.f maxilhe ; /.6,, transversal chitinoua band of 
the cai*do of maxilla ; s h., sensory hair of the internal lobe 
of maxi Use. 

Fig. 18. Abdominal spiracle of larva. 

Fiff. 19. Sensory organ — remains of thoracic leg. 

Fig. 20. Last pair of abdominal spiracles. /.<?., felt-chamber f* chambre 
fentr 60 "/; T.r.^ tracheal trunks; s.c., external scat; s.p., 
spiracles. 

Fig. 21. Prothoracic spiracle— the black surface represents the external 
scar of this spiracle. 

Fig. 22. Mandibula, 

Fig. 23. Antenna. 6.S., bell-shaped sensory organ ; p., biarticulaled 
papilla. ‘ # * 

Fig. 24. Pupa, viewed laterally, p.h., prothoracic respiratory horns. 

Fly. 25. Posterior end of this pupa, showing the hooks. 


Plate Y, 

[Figs. 26-^ concern larva and pupa of Symmerus anmlafa.] 

Fig. 26. Larva of Symmerus anmlataf viewed laterally. 

Fig. 27. Labrum of the larva. Letters as in fig, 15. 

Fig. 28, Pupa of Symjnei'tii armulata. 

Fig. 29. Maxilla and labium of this larva. Letters as in fig, 17. 
F^. 30. Sensory organ — remains of thoracic leg. 

Fig. 31. Mandible. 

Fig. 32. Antennse. Letters as in fig. 23. 

Fig. 33. Abdominal spiracle. 

Ftg. 34. Last abdominal spiracle. 

Fig. 35. Mandible of the larva of Rhyphns fencstralu. 

Fig. 36. Mandible of the lar\'a of Mycehhia pallipeg. 

Fig. 37, Antenna of Mycdohia pallipes. 

Fiy. 38. Larva of Mycetobia paUipei^ viewed dorsally. 
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On anBW Geniki and Species of Cicadidae, 


Y , -^Description of a new Genus and Species of the 
Ifoniopterous Family Cicadidse. Bj W. L. Distant. 

In tbe Ann, & Mag. Naf. Hist, (ser, 9, vol. i. p. 19G) I 
bi'oiiglit the number of recorded species of Cicadidse from 
Indo-Cliina to tlie total of 75. Moms. R. Vitaiis de Salvaza, 
in liis last consignment to the British Museum, lias included 
tlie beautiful genus and species here described, and the 
number of knqwii species from this rich district must now be 
recognized as 76. 


Aydthia, gen. nov. 

Head including eyes narrower than base of inesonotuiii, 
almost the length of pronotum ; front obliquely depressed; 
ocelli considerably farther removed from eyes than from each 
other, and their interspace strongly, broadly, longitudinally 
foveate ; pronotum distinctly shorter than inesonotum, late- 
rally moderately convexlj ampliated wltere the extreme 
niurgin is coarsely serrated, the posterior marginal area 
moderately broad and at the lateral angles angularly truncate ; 
abdomen in male longer tlian space between apex of head 
and base of cruciform elevation, the dorsal surface moderately 
oblique on eacli side ; tympanal orifices concealed ; meta- 
sternum elevated ; opercula in male short and broad, ex- 
tending beyond base of metasternum ; anterior femora strong 1y 
s])ined beneath j rostrum reacliing base of metasternum ; 
b'gmina aud wings semiopaque, tegiiiiiia with eight apical 
aieas. 

Allied to Tosena, A. & S. 

Ayuihia speciabile, sp. n. 

(? . Head and pronotum black, moderately palely pilose ; 
head with tlie eyes, ocelli, and intra-oculav suffusions^ narrow 
anterior and broader posterior margins of pronotum castaneous, 
tim latter with three prominent black spots ; inesonotum 
casta'neouB, with two large central obconical spots at anterior 
margin, followed by a longer, but more imperfect spot on each 
lateial area, a central fasciate line, the anterior angles of tlie 
cruciform elevation and two spots in front of same, pale 
castaneous ; body above black ; body beneath castaneous 
with black suffusions ; face castaneous, with the apical area 
black j tegmina with nearly basal half opaque creamy-white, 
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the venation pale castaneous^ apex of basal cell, a curved 
linear fascia extending from base of upper ulnar area to base 
of lower apical area, and a spot at tlie apices of tiie ulnar 
areas and apical veins black ; wings (excluding extreme apical 
area) opaque creamy-white, the veins narrowly pale casta- 
neous ; rostrum reaching base of metasternura ; other struc- 
tural characters as in generic diagnosis. 

Length, excl. tegm., ^ 40, ? 35 j exp, tegm, 120 inm. 
Hab. Indo-China (R, VitaHs de Sahaza), 

A more precise habitat is yet to be received. 


VI. — Notes on the Asilidae : Sub-division Asiliuae. 

By Gertrude Ricardo. 

The Asilidae of Australia having been to a certain extent 
revised and described in the Ann. & Mag. Nat. Hist, [ser. 8, 
ix. (April, May), x. (July, Sept.) 1912; xi., January, April, 
May 1913; ser. 9, i., January 1918], this paper is tlie 
beginning of an attempt to bring the Asilidse of the 
Oriental and South African Regions into some order, and 
to name such new species as are to be found in the Brit, 
Mus. Coll, and others sent me by Mr. L. Peringuey from 
the Cape Museum. The genera Machim?is, Neoitamus, and 
Heligmoneura are here dealt with. The types are all in the 
Brit. Mus. Coll., unless otherwise specified. 

Machimus, Loew. 

Linn. Ent. iv. 1, 3 (1849). 

This genus has as yet only been represented in the 
Oriental Region by Machimus coruscus^ V. d. Wulp, from 
Java, a species unknown to me, and by Machimus atraiuluSt 
Wlk., mentioned below. 

The species described from the South African Region arc 
Machimus lepturus^ Gerst., from Zanzibar, and Machimus 
caudkulains and penicillatus ^ Speiser, both from East Africa. 

Ten new species are now described from India and Ceylon, 
and one from S. China. The South African Region is 
represented by one new species. 

Asilus atratulm^ Walker, from Java, is placed by Wnlj) 
in this genus, the type (a female) is in the Brit. Mus. Coll., 
but in such a bad condition it is impossible to decide even 
its generic rank. It is a small blackish-brown specimen. 
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Moustache black. Legs pic^us. Wulp thought he identi- 
fied this species among specimens from Java and says the 
genitalia are black., 

Asilus deformisy Walker, from Arabia, the type, a female, 
is in the Brit, Mus. Coll., but, as in the above it is impossible 
to decide what genus it belongs to, it may possibly be 
included in the genus MachimuSt and is certainly not in 
ApocleOj where it is place(Hii Kertesz's Catalogue. 

Machmus chinensiSi S ? , sp. n. 

Type (male), June 1899, and type (female), 1906, 89, 
IVom Tinghae, China {P. de la Garde) ^ and another male 
and female from the same locality. 

A large blackish species, covered with yellowish-grey 
tome n til in ; tihipe and tarsi reddish. Moustache yellow, a 
lew black hairs above. 

Length, J 23, ? 28 mm. 

Male. — Face covered with yellow tomentum; tubercle 
large, darker ; moustache composed of yellow bristles and a 
few black ones above and down the sides. Palpi bla^ with 
yellow hairs. AnteuTKB blackish, the first two joints with 
black hairs, some being very stout bristles, the third joint is 
as long as the first two joints together ; the arista not quite 
so long as the joint. Forehead with bjack bristly hairs. 
Thorax covered with greyish -yellow tomentum and the usual 
dark stripes, the median one not divided, a dark rich brown 
in colour, the side ones olive-coloured. Praesutural bristles 
three, supra-alar bristles three, postalar bristles two, one is 
yellow ; dorso-central bristles about ten in number ; pubes- 
cence on dorsum short, black, with some longer hairs 
intermixed. Scuteilum with four black bristles on its margin. 
Ahdomen covered with yellowish-grey tomentum, with dark 
brown large spots on each segment, the segmentations paler ; 
sides with yellow bristles, continued on to the dorsum; on 
the segmentations pubescence consists of slioit, thick, aji- 
pressed, fulvous hairs. Genitalia black, with chiefly black 
l)ubeaceiice ; the eighth ventral segment is produced to a 
short point, clothed with chiefly yellow bristly hairs. Legs 
black ; tibiae and tarsi bright reddish yellow, a little darker 
at the apices, fore femora with six bristles below, one near 
apex and two at apex, the middle ones with five below and 
two near apex, the bind ones with four below and two long 
w hite ones at the extreme base, two black ones on the upper- 
side, two near apex, and two at apex; the pubescence on 
femora is short, yellowish, on tibiae and tarsi black. Wings 
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large, clear, with a yellowish tinge ; veins yellow, the small 
transverse vein beyond tbe middle of the discal cell. 

Female identical, the bristles on thorax and acutellum 
almost entirely yellow; the short bristles on the hind 
femora below are seven, witii three on the upperside ; 
ovipositor short, black. 

The fempra in the other and female are reddish 
yellow. 

Machimus assamensiSi ^ , sp. u. 

Type (male) and type (female) from Assam (fT. F. 
Badgley\ 1906, 185, ^ ^ 

A haudaome black species with yellow pubescence, in 
general appearance^ somewhat similar to Machimus dubius, 
sp. n. Legs with few bristles, uniformly black, with some 
yellow pubescence. Moustache black and yellow. 

Length 22 mm. 

][fale. — Face covered with yellowish tomentum ; tubercle 
large. Moustache composed of black bristles above and 
brighHiyellow bristly hairs below. Palpi black, with black 
hairs. Beard bright yellow, thick hairs round head the 
same colour, mixing with the postocular black bristles. 
Antenna blackish brown, the first two joints with black 
biistly hairs, third* joint broken off. Thorax greyish yellow, 
almost entirely covered by the blackish-brown stripes ; jirse- 
sutural bristles three in number, supra-alar three, post- 
alar two, all black and very long and strong; the dorso- 
central bristles apparently ten or so in number, interspersed 
with loug black hairs; pubescence on dorsum black. 
Scutellum with four black bristles on its margin. Abdomen 
greyish yellow, the usual blackish spot on each segment 
gives the abdomen a black appearance ; pubescence at sides 
and on dorsum bright, yellow; genitalia shining black, with 
black and yellow hairs ; the eighth ventral segment produced 
to a long blunt point covered with black hairs and uitli 
yellow haii^ at the sides. Legs Mack; femora stout with 
short white- pubescence "and longer white hairs below, no 
bristles on the first pair, only two or so on tbe middle pair, 
very long and strong, on the hind pair two below, four on 
the upperside and two at apex, fore and middle tilnae with 
yellow short hairs, the hind pair with black hairs, all with 
black bristles, the fore and hind pair and metatarsi with a 
thick fringe of appressed fulvous hairs on under surface. 
st ings grey, only a streak of pale colour in the middle and 
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at the base, small transverse vein beyoi^ the middle of 

discal ceil. , , V i 1 1 i i 

Female identical, but the abdomen has some black pubes- 
cence on the dorsum. 

Machimus ccerulescens, ^ , sp. n. 

Type (male) (301) from Bhim Tal, 18, 6. 1^13 j and 
another male from Binsar, 3^. 5. 13 (Imms CoU.), Kumaon. 

A species distiujjuished from the other species of Machimus 
from India by the blue-black colour of the abdomen. Wings 
deep brown, clear at extreme base. Legs black. Moustache 
■yellow with a few black bristles. 

Length 18^ mm. 

Face covered with yeliow tomentum; tubercle large, 
blackish, covered by a dense yellow moustache; the black 
bristles are above and at the sides. Beard yeliow. Paljji black 
with black Lairs. Thorax blackish brown with an indistinct 
median grey line ; shoulders and^sides covered with greyish- 
veliow tomentum; pr8esutural,8upra-alar,aud postalar bristles 
severally two in number, black; the dorso-central ones are 
apparently two pn each side with black hairs, mostly ^lort, 
but some long ones intermixed on the dorsum. Scuielhm 
blackisfi with ashy-grey tomentum, which is also present on 
the posterior part of thorax ; bristles on scutellum appear to 
be four in number, now broken off. Abdomen unifol'mly 
blue-black, with white segmentations on the second, third, 
and fourth segments, appearing again on the apical segments ; 
pubescence black; genitalia black with black hairs, the eighth 
segment below produced to a blunt short point with long 
black hairs. Legs greenish black ; the fore femora with 
black hairs, two or three being long and bristle-like ; middle 
femora stout with a row of short bristles below and two 
longer, very stout ones on the sides; hind femora with four 
or more stout long ones below and black hairs ; tibise with 
numerous stout black bristles and soft black hairs below ; 
tar’s! with the same, especially the first joints; some reddish- 
yellow, very short pubescence is visible on the undersides of 
the tibise. Wings with only the basal cells and part of the 
anal cell clear; small transverse vein oblique, beyond the 
middle of the discal cell. 

dachimus duhius, ^ , sp. n. 

Type (male) (177) from Dharmoti, 7. 6. 1013. 

Type (female) (17) from Bhowali, 5700 feet, July 1909 
D, lmms\ and others from Takula, all in Kumaon. 
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A large blackUh species, not nnWU Machimus armipes, 
Becker, judging from the description, found in tlm province 
of Beluchistaii, Persia ; bat the bristles on fore femora arc 
more than two in number and those on the scutellum only 
four or five, not ten as in Becker’s species. In tins species 
the typical characteristic of the genus, viz., the prodncuon 
of the eiehth ventral segment, is not very conspicuous, whicli 
is apparently also the case in Becker’s species. 

Length, (? 20-23, ¥ 20-26 mm. 

Male.— Face and tubercle Covered with pale yellowish 
tomentum ; moustache composed of stout, lung, yellowisdi- 
white bristles, with two black bristles below at each side. 
Palpi black, with long black hairs. Beard whitish yellow, 
the hairs round the head similar, but becoming bristles hall- 
wav up. Antenna blackish brown, the first two joints with 
black hairs, the third with a style about the length of the 
ioiut Postocular bristles black and very stout. Jlwrux 
gi evish yellow with the usual brown stripes, the median one 
hardly divided anteriorly ; the dorsum of thorax covered witli 
small, very short, black bristles, the large bristles all black ; 
the pisesutural, supra-alar, and postalar all two m number; 
the dorso-central bristles are about ten, disposed in two 
rows, a few long black hairs are intermixed with them. 
Scutellum with four or five very stout, long, black bristles 
and Vith fine yellow hairs. Abdomen with the usual large 
black-brown spot on each segment, leaving the segmen- 
tations yellowish grey ; the first segment has a tult of 
yellowish hairs at each side and two long black bust ts 
below; the next four segments with yellowish short bristles 
at the sides, continued on to the dorsum as hue yellowisi 
bristly hairs; the eighth ventral segment only slightly 
produced with some long black bristly hairs on its margin 
and a few white ones beyond. Legs black, with appressetl 
whitish pubescence ; femora all stout, the fore pair with 
three black bristles above and four below, the middle pair 
with about nine in two rows and four at the apex ; the limi 
pair with six below and one or two long white bristles at t u 
base, four above and two near the apex and three at the 
apex ; the fore femora with long, fine, yellowish hairs below j 
the fore tarsi with black ones and with orange-red appresscC 
pubescence underneath, which is also present, but paler iii 
colour on the hind pair ; both the middle and hind pair have 
black hairs beWw, not so long as those on the fore pair; a 
tibiae and tarsi armed with stout black bnstles. Wtngs dii^ , 
the shading on fore border and apex not very distinct ; iia 
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small transverse vein oblique, at about the miildie of tlie 
discal cell. 

Female is identical, the lonjr pubcsocnce on the le^s 
not so marked; ovipositor black, not much longer t'lan the 
preceding segment. 


MacJilmus hWtipeSy ^ , sp. 

Type (male) from Khasl Hills, Assam (^A. Chenieli), 
96, 135, and, two damaged specimens (? ^ or $ ) from the 
same locality, 

A medium-sized greyish-yellow sf^ecies, distinguished by 
the pubescence on the abdomen and by tlie long hairs on 
the legs, the femora being red with a black stripe on their 
inner sides, the tibiie the same. 

Tjcngtli 20 mm. 

Face with gVeyish-yellow tomentum ; the tubercle darker, 
large; the moustache composed of numerons stout bhick 
bristles, with some yellow ones below. Falpi black with 
black hairs. AntenrKB blackish brown, the first two joints 
with black hairs. Beard yellow. Hairs round head tlie 
same colour; occipital bristles black. Forehead with black 
hairs. Thorax covered with bright greyish-yellow tomentum, 
the median stripe dark blackish brown, the side-stri{)es ])aler 
in colour; pubescence on dorsum black, consistifig of short 
hairs and longer ones intermixed with the long, stout, black 
l)ristles; praessutural bristles two, supra-alar two, postalar 
three, dorso-central about twelve. Sculellum tlic same 
colour, with six long black bristles on its margin and some 
short bliick hairs on its dorsum. Abdumefi greyish yellow 
with a dark spot on each segment and the segmentations 
paler; yellow bristles on sides, and so(t yellow hairs and 
shorter yellow hair on the dorsum ; genitalia reddish, black 
at apex with chiefly black hairs ; eighth ventral segment 
produced to a rounded broad point ending in blacl? hairs ; 
the whole segment is hairy, all the under surface of abdomen 
with yellowish hairs. Leps reddish with black strijses on 
femora and tibite ; fore femora clothed with long yellowdsh 
hairs above and below ; middle femora with fewer, and witli 
two long bristles bedow and two at apex ; the hind pair has 
bristles below and on the sides, and some long yellowish and 
black hairs ; tibiae with yellow hairs; tarsi with black pubes- 
cence ; all bristles on the legs arc black. IVinffS clear with 
^rey shading on apex. 


Atm. <£* Mag, N. Hist. Ser. 9¥ VoL iii. 
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Mackimus indiams, , sp. n. 

Type (male) from near Bhowali (Kumaoti), 5700 feet, 
July 1909. 

Tvpe (female) from Sham Ket, near Bhowali, 15. 5. 1912. 
OUicr specimens from Bharmoti, 5300 feet; Bhim Tal ; 
Takiila ; Airades; Chaiibattia; Sat Tal; all localities in 
Kiimaou. May and June 1913. 

One male from Thiincliaui, W. Himalayas, 9000 foct, 
4. 7. 1907 [Majo?' H. A, Morffarth), 1907, 373. 

Two females and one male from Mussooree, U.P. 
{T. E. Middldon), 1911,418. 

A rather large bla^k species with white bands on the 
abdomen. Moustache white. Fore femora with usually 
three bristles bcloM^ Wings siiaded at apex, on fore border^ 
and on posterior border, leaving only the centre of wing 
clear. 

Length, S 19-23, ? 19-3.2 mm. 

covered with yellowish-grey tomentnin ; the 
tubercle large, blackish, covered by the long, strong, yellow 
bristles which form the monstaclie, with twm black bristles 
below on each side. Ptdpi black, with black hairs. Beard 
white and tliiek ; the hairs round head white, becoming 
bristles posteidorly. Anttnuae blackish, the first two joints 
with black hairs, the third with a style two-thirds of its own 
length. Forehead with yellow short hairs on each side. 
Postocular bristles stout and bhick, curved forwards. Collar 
Avitli chiefly yellotv bristles. Thorax yellowish brown, the 
median stripe dark brown, with a very narrow pale line 
dividing it anteriorly. Praesutural bristles three, supra-ahu* 
two, postal ar two, sometimes three, all very stiong black ones; 
dorso-eentral bristles about ten. Dorsum covered with very 
small, black, appressed bristles, a few long black hairs between 
the dorso-eentral bristles. &cutellu7n same colour as thorax, 
with }sellowish puj>fes,cence and four very strong marginal 
bristles turned upwarijs. Abdomen yellowish grey, with dark 
blackish-brown squar%r:j^ots on each segment, so that tlie 
abdomen viewed generally a[)pears blackisli, with the seg- 
mentations whitish yellow ; the first segment is armed witli 
numerous black bristles of different sizes, on the sides witli 
yellowish ones, wdiich are also present on the sides of most 
of the segments, advancing tow'ards the centre of dorsum on 
the anterior segments; short yellowish hairs are intermingled 
with these and continued above the hind margins of seg- 
ments ; underside with long weak white hairs ; genital organs 
large, black, with sliort yellowish pubescence; the eighth 
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segment is produced ventral ly to a short point armed with 
long lilack hairs, six or more in number. uniformly 

liladusli; the coxae with long bristie-like yellow liairs; the 
femora stout with short white pubescence ; the fore femora 
armed with usually three bristles below, very occasionally 
(bur are present, and with three above; the middle femora 
witli about nine in three rows, two more near the apices, 
and two at the apex; the hind femora with sixteen or so 
iu'istles in three rows, two more near the apices, and four at 
the apices ; tibise with strfhig bristles above and below, the 
tarsi also with very many strong bristles ; tibiae and tarsi with 
tlic same pubescence as the femora, all bristles black ; femora 
and tibiae have also long white hairs below, thickest on the 
front ones ; the fore tibiae and the hind tibim have deep 
oraiige-red pubescence on their lower outer eilges; the first 
joints of tarsi on fore aud hind legs have the same-coloured 
pubescence on their under surface. 

Female identical. The fore femora with often only two 
bristles at the apex, the three above are very often absent, 
and the hind femora often have only three at the apices. 
Tlie ovipositor is black with black hairs, not much longer 
than the last segment. 

MacMmm khasiensis^ ? , sp. ii. 

Type (male) and type (female) from Lower Ranges, N. 
Kliasi Hills, Assam, 187S [A, ClieiineK), 96, 13 j. 

A species very similar to Machimus kirtipeSj sp. n., hut 
distinguished by the wholly black legs. 

Leugtli 17 mm, 

Male, — Stripes of thorax are probably not so distinct, the 
median stripe not so dark ; priesutural bristles three, supra- 
ahir three, postalar two. Abdomen greyish yellow, the (lark 
spot oil each segment not very distinct ; pubescence as in 
M. htriipes ; genitalia wholly black, the eighth ventral 
segment the same, but the hairs on the long projection are 
only biuek above, yellow and long below, blackish ; 

the fore femora with only three bristles above and long 
yellow liairs below, the mid-femora with three and two at 
apcK, the hind femora with three^above and three below 
m the female, but apparently fewer in the male, a few 
pale bristles are present; pubesceuce on femora short and 
yellowish, the same ou the tibiae, which have also thick 
oppressed fringes of rufous liairs on their under surfaces. 

1 lie species is distinguished from Macldihus nif/rinus, sp. n., 
the paler colouring of the abdomen aud its thicker 

4« 
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pubescence and by the longer; more pointed eighth ventral 
segment. 


Machimus montanus^ $ ? ? sp. n. 

Type (male), type (female), and others from Kotagiri, 
Nilghiri Hills, 6000 feet (h\ M, Cragg), 

A small greyish species, very similar in appearance to the 
European M. atricupilluSj but at ^ce distinguished from it 
by the eighth vetitral segment, which is not two-horned. 
Legs black with reddish stripes, all the bristles black. 

Length, 13-14, ? 15 mm. 

Mule. — Face covered with greyish tomeutum; the tubercle 
blackisb, large, covered with the black moustache, which is 
composed of very strong black bristles with weaker white 
cues below. Falpi black, with black bristly hairs. Beard 
and hairs round head white. The ppatocular bristles stout, 
black, curved forwards. Forehead blackish in tlie centre, 
greyish yellow at the sides with a few black hairs and two 
or three white hairs. Antem(B blackish brown, with black 
bristly hairs on the first two Joints. Thorax yellowish 
grey witli the median blackish-hrowii stripe very distinct, 
becoming a little narrower posteriorly; sides with paler- 
coloured, broad, interrupted stripes, not extending far beyond 
the suture; dorsum of thorax with small black bristles; two 
very strong prsesutural bristles, two supra-alar, and tliree 
postalar, all very strong ; the dorso-central ones number 
about twelve, with weaker ones intermixed, only two being 
prsesutural. Scutellum yellowish grey, with some weak 
yellow and black bristles and with four large black marginal 
bristles curved forwards. Abdomen brownish grey or blackish 
grey, the segmentations lighter; the dorsum covered with 
very small, depressed, black bristles, and with longer yellow 
hairs at the sides. Genitalia reddish, the claspers blackish 
at apices; pubescence yellowish; the eighth ventral segment 
produced, ending in a point with long black hairs which 
extend to the sides, on its inside it is reddish yellow in 
colour. 

blackish; the femora reddish on their outer sides; 
tibise only black on thek undersides; tarsi reddish, apices 
black; femora and coxee with long white hairs, thickest on 
the fore pair, the middle pair with four strong bristles in 
the middle and two at their apices, the hind pair with three 
near the apices and two or more nearer the base and others 
beneath ; the tibise witli numerous long black bristles and 
with some weak yellowish hairs, which are long on the front 
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pair on the \inder surface; tarsi with similar Tong black 
bristles. fVinp lipline, grey on fore border and at apex, 
with grey streaks in the posterior cells, the small transverse 
vein barely beyond the middle of the diseal ceil. 

Female identical, but the moustache is entirely black; 
ovipositor black, compressed, about the length of the two 
preceding segments together; abdomen with the pale seg- 
mentations more distinct and wider. 

Mackhnus mgrinue^ S ? j sp. n. 

Type (male) (160), type (female) (148), and a series of 
both males and females from Bowdali, 5700 feet, July 1909; 
Khati, 7650 feet, 30. 5, 09 ; Bhim Tal, 18. 6. 12; Binsar, 
28. 5. 12 ; Takula, 27. 5. 12 ; Airades, 1. 6. 12 ; Chaubattia,' 
13. 6. 12 ; all localities in Kumaon. 

A small blackish species, distinguished from Machimus 
viaatanus by the wholly black legs and from Machimus 
mdianus by the absence of bristles on tbe nuderpart of 
the fore femora. Abdomen blackish with greyish segmen- 
tations. Moustache black and white. 

Length, $ 14-17, ? 13-17 mm. 

Male —Face covered with yellowish-whit^ tomentum; 
tubercle large, blackish, covered with black stout bristles 
and long white bristles intermixed on the lower part, all 
forming the moustache. Palpi black with black hairs, 
beard and hairs round head white. Antennae blackish, the 
first two joints with black hairs, the third with a style about 
two-thirds of its length. blackish with black hairs, 

pos locular bristles black. Thorax yellowish brown, the 
median stripe blackish brown, with a very fine dividing-line 
anteriorly, tbe side-stripes the same colour ; prassutural 
bristles two in number, two supra- alar bristles, two postalar 
bristles, and about six dorso -central stout bristles, many fine 
i)ristles or liairs intermixed with them. Scuteilum with six 
marginal bristles. Dorsum of thorax covered with short 
black bristles. Abdomen greyish, witli a large brown ish- 
bluek spot on each segment, not attaining the posterior 
border ; sides of segments with weak yellowish bristles. 
Genitalia large, black, with chiefly black pubescence; the 
eighth ventral segment produced considerably, but not to a 
point, fringed with black hairs, at the sides they become 
sjparse and yellow. Legs black, covered with greyish short 
pubeseeuoe ; the fore femora with long black hairs below, no 
bristles; two very strong bristles near apes, middle femora 
^vith two very stout bristles at the apices, two or more oi^ 
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upper border at sides, below only black bristly bairs are 
present ; posterior femora with four black bristles below, 
two at the apex, and four on the upper border, all bristles 
on the legs are black; the fore tibim with a regular row of 
black bristles all the same size above and some soft hairs 
intermixed, other stronger bristles below; fore tiluae and 
tarsi, also the posterior tibiae and tarsi, clothed below with 
short rufous pubescence. Wirt</s clear, shaded brown on ibc 
fore border^at apex, and in tlie centre of the ceils on tbc 
posterior border. 

*^Fmale is similar. Ovipositor black, barely the length of 
the last two segments. 

Machimus parvus f ^ ? , sp. n. 

Type (male) and four other males. 

Type (female) and three other females, all from Kotagiri, 
6000 feet, Nilgherri Hills [F. M. Cragg). Males and females 
from Trlncomalee, Dambula, Ceylon (Yerhurij) ; and from 
Horaweputone, Maliaganay, and Kenaratyodes, Ceylon ; one 
female from Rise rat, Siam (H, C. Robinson and N. Annandale) 
1910,^1. 

A small species distinguished by the bright red genitalia 
of the male, and in both sexes by the bristles on tiie 
abdomen being almost entirely black, and by the absence 
of any real bristles on tlie fore femora. Abdomen blaek 
with yellowish segmentations. Legs blaek. 

Length, ^ 9-10, ? JO-ll mm. 

Male. — Face witii yellowish tomentnm; tubercle very large, 
covered with stout black bristles atid a few white weak 
bristles appearing below, all comprising the moustache. 
Palpi 1)1 ack with black hairs. Beard yellowish. Forehead 
with black Iiairs. Antemce blackish brown, the style of third 
joint barely more than half the length of joint. Bostocular 
bristle black. Thorax greyish with blackish-brown stripes, 
the median divided by a fine line anteriorly, Prtesntural 
bristles two in number, supra-alar two, postalar two; dorso- 
central bristles about twelve, in two rows extending Ijeyond 
the suture; dorsum of thorax with short black hairs. 
BcutelUm Avith four very long bristles. Abdomen greyisli, 
the first segment blackish, the second and third segments 
each with a large black spot having only the anterior and 
posterior borders grey, the fourth and" fifth with simihiv 
spots, but only the posterior borders greyish, the remaining 
segments chiefly grey; all the bristles and hairs on sides 
black; genitalia large, briglit red, shining, with sonm black 
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hairs ; the eighth ventral segment -produced, with a’ fringe of 
black hairs. Le^s black; all the femora with long black 
hairs below, sometimes rather bristle-like ; the middle femora 
with three bristles at the apex and one near the apex, the 
posterior pair with four on the upperside, two at the apex, 
and two near the apex ; tibim and tarsi with strong black 
i)vislles ; the tibim on their outer edges with a fringe of fine, 
short, whitish hairs, continued on the first two joints of tarsi, 
this fringe is most noticeable on the hind pair of legs. 

clear, the usual shading very faiut, the small traus- 
ici'se vein just before the middle of the discal ceil or 
.oinetimes beyotid it. 

female is similar. Ovipositor black, about the length of 
the last two segments. 


Mdchmus tibialis, ^ $ , sp. n. 

Type (male) (216) from Dehra Dun, U.P., S. 4 . 1912. 

Type (female) (218) from Dehra Dun, IJ.P., 1.4. 1912 ; 
nid others from same locality and Bhowaii, Kuhiaon, G700 
Lcct, July 1909, all from Imins Coll. 

A small species with reddish-yellow tibia? and some of the 
’emora wdth a reddish-yellow stripe on the inside. Abdomen 
i^veyish yellow, with paler segmentations. Moustache black 
and white. 

Length, S ? lb~17 mm. 

Male. — Face with grey tomentura ; tubercle fairly pro- 
minent. Moustache composed of bristly white hairs, with 
liiark ones above and at sides. Palpi black with black hairs. 
Beard white, AntenrKje blackish brown, the second one 
reddish, both with black bristly hairs below and whitish 
short hairs above, the third with an arista two-thirds of its 
length. Forehead with black hairs. Hairs round head 
whitish, the postocular bristles black. Thorax greyisli 
yellow with the usual stripes ; the prmsutural bristles, the 
nipra-alar, and postalar all two in number, black ; the dorso- 
central bristles about eight in number, all accompanied 
l)y some long, fine, black hairs. Scutellum paler with pale 
yellowish pubescence and Avith six long bristles on its 
tuargin, some of these being yellowish. Abdomen greyish 
yellow, with a large dark spot on each segment; the seg- 
mentations lighter, the first three segments with whitish 
weak bristles on tlmir sides ; a few white hairs are visible on 
the sides of the others and on the segmentations of the last 
two segments; pubescence on dorsum very short, black; 
stenitalia blackish above and reddish below, with chiefly 
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black pubescence ; the eighth ventral segment small and 
very sliglitly produced, fringed 'with fairly long pale hairs. 
Legs yellowish ; the femora blackish on their outer sides, all 
covered with short white pubescence; the fore femora with 
only soft yellowish hairs above and below, the middle pair 
with at least four black bristles and two at the apex, soft 
yellow hairs below, the posterior pair. with four bristles 
below, one above, two near apex and two at the apex, and 
soft yellow hairs below ; tibise with chiefly black pubescence 
on tiie first pair and a fringe of apprcssed reddish hairs on 
under surface ; on the other tibiae it is chiefly w'hitish, all 
with numerous black bristles. H in^s clear, shading at apex 
and on posterior border faint, the small transverse vein is 
just beyond the inidtile of the discai cell. 

Female is identical, tbe bristles on the scntellum only four 
in number; ovipositor short, blac^kish; femora move largely 
black on their outer sides, and the tibiae have also a black 
streak; tbe tarsi blackish at their apices; some of the bristles 
on legs are^^ellowish. Tbe male is very probably immature, 
so that others may he found "with the femora as in the 
female. 

Machimus ^igandiensis, , sp. n. 

Type (male) and another from Mpai^ga Forest, Toro, 
feet; Uganda, IS-SS Nov., 1911 1912, 193; 

other males from Uganda Protectorate S. of Lake George, 
32CO-34CO feet, 17-19 Oct., 1911 : from Uara or Durro 
Foiest, Toro, 4000-4500 feet, 25-29 Oct., 1911 ; and from 
Buamba Forest, Semliki Valley, 2300-2800 feet : all by the 
same collector. 

Type (female) from Mpunga Forest, others from Mahira 
Forest, Cbagwe, 3500-3800 feet; from Buamba Forest, 
from between Seziwa River and Kampala, 3500-3750 feet ; 
from Western Ankola, 4500-6000 feet, 10-14 Oct., 1911 ; 
and from Brit. E. Africa, edge of forest on S. and E. slopes 
of Kenya, 6000-7000 feet : all liy tbe same collector. 

This species is apparently nearly allied to Macltwivs 
caudiculaiuSj Speiser, from German E. Africa, but tlie 
description of the latter (not a very full one) describes the 
legs as yellowish grey on the fore tibite and tarsi and on 
the whole hind legs, being covered uith close-lying yellow 
pubescence — in this species the legs are black and not clothed 
with these lighter hairs. 

Length, c? 14|-16, ? 15-1 7| mm. 

^Male, — Face with golden-yellow tomentum. Moustache 
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on large tubercle composed of stout black bristles and a few 
wcalvcr yellow ones below. black with black pubes- 

fcnce. Beard pale yellow. Proboscis clothed with pale 
\elIowon its under surface. Antenria black; the first two 
joints with black hairs and bristles, the third bare, the 
second is two-thirds the length of tlie first ; the third is 
almost as long as the first two joints together, with a 
terminal bristle nearly as long as itself. Forehead same 
colour as face, with black liairs. Thorax with a median and 
side stripes deep black in colour, the rest of the dorsum is 
clothed with golden-yellowish tomentum and with short 
black hairs. Prscsutural bristles three, supra-alar two, 
postal ar two ; the dorso-central bristles numerous, reaching 
the suture, all are stout and black, interspersed with smaller, 
finer, bristle-like hairs. Scviellum the same golden yellow 
as thorax or rather paler with short black pubescence and 
with four very stout black bristles on. its posterior border. 
Abdomen blackish, showing traces of yellowish, or grey, or 
brown tomentum, with bright yellow hairs on the posterior 
borders of segments, which ))ecome longer and more like 
l)i istles at the sides ; tlie dorsum elsewhere with fine black 
juibesccnce ; underside grcyisli yellow, w ith yellow pubes- 
(XMice. Genitalia large and proinineiit, black with black 
liairs ; the last segment on the underside with a finger-lute 
s:out process clothed with black hairs, which are thick at 
tlie tip, it is almost twice the length of the usual width of 
the segment. Legs deep black, with black bristles ; the coxae 
and the fore femora below with bright, soft, yellow, long hairs ; 
tlie otiier femora with only short yellow pubescence on their 
u))per and lower borders and with short black bristles and 
longer ones below which are sometimes yellow on the bind 
pair ; the fore tibife also with long yellow hairs not so 
nunicrons, . and with black and some yellow bristles, the 
black bristles on the outer side are very long, two or more 
ill nnnilicr; the middle tibise have not these, but yellow and 
lilack bristles of ordinary size and wdth some short yellow 
pubescence on their outer borders, the hind pair with black 
pul)c>cence and bristles, and reddish or yellowish fringes of 
siiort hairs below on each apical border; the tarsi with black 
hairs and bristles, the first joint of bind pair nith reddish 
or yellowish fringes in some of the specimens. IVings clear, 
grey at apex and on posterior border, leaving only the base 
and centre of wing clear ; the small transverse vein this side 
of the middle of discal cell, 

Lmale, — The yellow hairs on moustache are much less 
numerous, the yellow beard in both sexes is very thick and 
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continued round head ; ovipositor shorty not including the 
sixth or seventh segments. Fore femora with not so many 
yellow hairs below and with some darker ones in terming led , 
more hristle-like in two of the specimens; the bristles ou 
scu tel linn are more imraerous, 

Ni:orrAMus, Ost.-Saek. 

Cat. Dipt. N, Amev. ed. 2, 82 & 23o, 134 (1878). 

Itmnus, Loew, Linn, i'int. iv. 847 (1849). 

This genus is represented in the Oriental llegion by tlie 
following species : NeoHamus griseus, Wied ; Neoitamua 
Ion (jhUjlu&, p kilns, — the former of these two includes 
six synonyms^ see below. 

Nmtannis jnmnensis^ De Meijere ; Neoitamus s-pinicauda 
and melaaopygus^ Y. d. VVulp. Of tiiese only N, griseus and 
N. pkUus a.re recorded from India and Ceylon. Nine new 
species are here deseribed from India and surrounding 
districts, one from the Philippines, and one from Tientsin, 
S. China. From the South African Region only Neoiiamm 
armatus^ Becker, podagncMS, Bezzi, and N. sodalis, V. d. 
Wiilp from Arabia Imve been described. Two new species 
are no\y described. 

^11 the species are faiidy typical of the genus, with the 
exception of N.pnlchtr from Ceylon and N.pklius, Walker. 

Neoitamus prmus, AYied. 

Dipt. Exot. p. 19-i [^.s!7m 31 (1821); Wulp, Tijd. v. Eiit. (2) vii. (xv.) 
p. 246 (1872), For other references see Kertesz’s Cat. 

This species has been redescribed by Wnlp, but unfortu* 
nately he does not specify very accurately the bristles on 
thorax and legs, and 1 have not been able to identify it with 
certainty, though a series from Ceylon iu the Brit. Mus. 
Coll, may be this species, which is said to be about 20 mm. 
long, the femoia having a black stripe on their upper border, 
otherwise they are rccldisli ycdlow. 

Neoitamus ^hiiuSj ? , Walker. 

List Dipt ii. p. 893 [yl8!77f«] (1849), et vii. Siippl. 3, p. 72o [dsfhf.-'l 
(1855); V. d. Wulp, Tijd. v. Lut. xli. p. 145 [i^ouus] (1898), et 
xlii . p. 55 [Ram ws] ( 1 8S )9 ) . 

Type (female) from Siihet, 45, 107. 

Females from Khasi Hills, Assam {F. IV, L, Skden)^ 
purchased from Doncaster, 98, 202; from Khasi Hills, pur- 
chased from E. Heyne, 97,82 ; aud collected by A. Chennell, 
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!)[) 135 ; ham Sikbim, Juno 1895, 200G feet (J, G, Pilcher), 
120 '; Taiiugu, 11, 89 (Bingham Coll.); Hauogtliaraw 
lli'vcr, Tcnasseiim, Biivnuili, Ftb. 1890 (Col C. F. Biny/iam), 

DG, 282 . . , r , 

All easily recognized species, not at all typical of the genus, 
however; Ihorax and sculelhm covered with hrigiit reddish- 
vellow tomentnm ; the short black abdomen has some same- 
coloured tuftsof hairs on the first segment, elsewhere the 
imbcscence is black ; the ovipositor including the sixth and 
seventh segments is nearly as long as the rest of the 
:d)domen. Legs vcddidi yellow ; the base of femora and 
knees black. WvujS large with yellow veins, shaded grey 
at apex and narrowly «o on the posterior border. 

Length 27 mm. 


d^miarms loy^gistghs, 5Yic(l. 

An?szwoifl, lus. i. p. (1823'i. For other references sm 

Kertesz’s Cat. ' 

Itn'irus latrn, Uol. 

? .{Ailris feyebiifuHf Macq. 

Ifomiiii itivoluim, 

normnlig, IVlk. 

Ilamns dipygus. Schiner. 
j/rNH/w dmiipes, Wulp. 

AdJus vertf.hratiis, Wulp. 

Wierleman’s species was described from New Guinea and 
tlic Imtiaii Archipelago; to the synonyms given by Kcitesz 
1 have added Walker’s species involutus described originally 
from Termite, normalis from the same place, and dipygas^ 
SGiiuer, wliicli was only distinguished i^v him from incoUitus 
by the colour of the tarsi, which were black in his species, 
not red as in Walker's species, and the dark colour of the 
wings was more diffused. 

These are all apparently identical with Wiedemann’s 
species— or, at the utmost, local varieties, 

There are specimens of the species iu the Brit. ^Mus. Coll, 
froui Ternate, New Guinea (see Austen, Trans. Zool. Soc. 
Tiondon, xx. (13) p. 405, ]9]5)> Gilo'o, and Batjan; also 
from Nantauri, Central Group, Nicobar Islands ; Dinding, 
Siam; and Biserat, Siam— so tliat it appears to be a widely 
difbiscd species, 

A handsome large species with tufts of golden hairs 
on the black abdomen, Male genitalia large and com- 
plicated, black with black hairs. Female ovipositor very 
long, almost as long as the other segments together; it 
includes the sixth and seventh segments. Legs are yellowish ; 
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the femora at base and the knees black. Fore femora devoid 
of bristles, but willi long soft black and white hairs below, 
the middle and posterior femora witlt a few black bristles 
and with short reddisb-)’ellow pubescence; the tibise also 
have to a lesser extent long fine hairs below and some black 
bnsties. Beard yellowish. 

Ijength, ^ 20-28, ? 25-27 ram. 

For a more detailed description, see Schiner. 

Neoitamus ceylonicuHj d' ? , sp. n. 

Type (male) from Malay Cove, Ceylon, 3. 3. 92. 

Type (female) from Trincomalee, Ceylon, 24. 2. 91 [Lt,- 
Col Yerbnry), 1892, 192. 

A small species very similar iu appearance to N. inornatns^ 
sp. n., but distinguished by the pubescence and bristles on 
the legs and absence of bristles on fore femora. 

Length, <d 13, 15 mm. 

Male . — Moustache is almost wdiolly black, a few white 
hairs only present. Preesutural bristles are black and three 
ill number, two supra*alar, tliree postalar, all black; the 
dorso-central bristles more numerous, all black, with fine, 
loug, black hairs intermingled, and a Machimm-WkQ crest of 
fairly long hairs on anterior median line of thorax reaching 
the dorso-central bristles ; scvte/lum with four very long 
black bristles, also intermingled with fine, lung, black hairs. 
Abdomen bluish black iu colouring, with the same design 
as iu Neoitamus inornntus ; the hrisitles at sides c hie Hy black ; 
genitalia stout, black, and shining, with black pubescence. 
Leys blackish; the tibiae reddish yellow, black at apices; tarsi 
with the first joint reddish yellow, the remaining joints 
black; the fore femora have no bristles, but long black hairs 
on underside and a few silvery-white hairs on outer side ; 
the middle femora with the same, but short black bristles 
are present on the uppersides and one at apex ; the hind 
femora are the same ; the fore tibiae have conspicuous, very 
long, black hairs on the outer side intermingled with shorter 
ones, and :three short weak black bristles on nppersidc of 
the base ; pubescence short and black ; the middle and Iiind 
tibiffi with short black hairs, strong black bristles, and black 
pubescence, on the hind pair rufous below; tarsi with all the 
numerous bristles black. 

Female is dirty and not in good condition, but appears 
identical, the ovipositor including the sixth and seveuth 
segments of abdomen. 
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^^eoitaml^s grandly, ? , sp. n. 

Type (female) and tln-ee other females from Bliowali, 
Kumaon, 5700 feet, July 1909 (A. D, Imms). 

A species rather similar in appearance to Neoitanius longi- 
slijfus^ Wlk., but distiiii'uished at once by the black femora. 
Abdomen brownish, densely covered with yellowish-grey 
tomeiitum and yellow pubescence. Moustache yellow. Legs 
reddish yellow ; femora partly black. 

Length about %% mm. 

Face covered with greyish-yellow tomentimi and with 
some yellow liairs at sides; tubercle very large, covered with 
tlie moustache, which consists of long, yellowish-white, bristly 
hairs. Fttipi black with yellow hairs. Antennae blackish, 
the first two joints with black hairs. Forehead brighter- 
eoioured thanjace, with some black hairs. Beard yellowish 
white the hairs round head the same colour till tljey reach 
the black occipital bristles. Thorax covered with yellowish 
tomeatiun (type is denuded) and with the usual brown 
stripes, tlie me.iiau one large,' not divided. PrcCsutural bristles 
three, stout, black; supra-alar bristles three, postalar bristles 
four; clorso-central bristles about twelve in number, in the 
type some of the bristles near wings are yellowish ; pubes- 
cence on dorsum black. Scutellum with greyish-yellow 
ioinentum and four stout bristles on margin, yellow in the 
type, black on the others; some long yellow hairs on dorsum. 
Abdomea with the five first segments yellowish; the ovipositor 
eoinposcd of the last three segments is blackish. Legs reddish 
vcllow; the fore femora with a broad black stripe on their 
iipperside in the type, in tlie other females wholly black; 
no bristles below, but one black one on the inner side at apex, 
iuhI long black bristly hairs at the base on underside, some 
of tliese are almost as stout us bristles; middle tibiae incras- 
sate, with numerous black bristles on their lower sides and 
some yellow ones on their outer sides, two yellow ones near 
apex, sometimes black; hind femora with two yellow ones 
near apex, one black one inside near apex, and black bristly 
hairs below ; the pubescence on femora chiefly yellow ; tibiae 
reddish yellow with black bristles and black pubescence, 
some fulvous hairs below ; tarsi reddish, black at the apices, 
with many black bristles. Wings large, clear, veins reddish, 
the small transverse vein at about the middle of the discal 
cell. 
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Neoitamus hindoslani, $ ? , sp. n. 

Male (type) from Diiarrnoti, Kumaon, 8. 6. 1912. 

Female (type) from same loeality, 9. 6. 1912 ; and other 
males and females from Slium Ket, 15. 5. 1912; and Bhowali, 
July 1909, and 20. 6. 1912 (Imms Coll.). 

A typical, well-defined, medium-sized species, yellowish 
grey in colour with dark brown Sj)ots on the abdomen, and 
stripes on the thoi'a>^ ; tibia? reddisb yellow. Moustache 
yellowish. 

Length, 17, ? 19 mm. 

Male. — Face silky yellowish, tubercle darker. Moustache 
thick, yellowish. Heard yellowish. Palpi black, with yellow 
bail’s. AnUmce blackish brown, the first two joints with 
h lack hairs, the arista of third joint as long as th^ joint. 
Forehead darker than face with some black hairs. The 
hairs round head pale yellowish, meeting the postocular 
bristles, which are black. Thorax with the usual black-brawn 
sti ipes ; pra'sutiiral bristles four, two large and two smaller ; 
siipra-alar three, postalar three to four ; Horsu-eentrul bristles 
ten to tw'elve, not so stout, long fine black hairs are inter- 
mixed with these, and the pubescence on the dorsum is 
short, black. Scutellum with five to seven black bristles on 
its margin and long yellow hairs on its oorsum. Abdomen 
asliy grey, covered by a large dark brown spot on each seg- 
ment; the segmentations paler, tlie first segment with many 
long yellow hairs and a few yellow bristles; these are eon- 
tiimed on the sides of the other segments, with about four 
stout yellow bristles on the posterior border at side of eaeli 
segment, as far as the fourth* segment. Genitalia large, 
black, a little red below, with black pubescence. Leijs 
black, the tibiae yellowish red, daikcr at tlieir extreme 
apices; the fore and mid coxse with dense white hairs ; the 
fore femora with white short pubescence and some Imig, fine, 
black and yellow hairs below ; the middle femora with four 
rows of short stout bristles at the base below and on the 
sides, and two or more weak yellow bristles at the apex; the 
hind femora with four yellow short bristles on the upper- 
side and two near the apex, two weak small black ones at 
apex, below are long yellow hairs and weak yellow bristles 
with one or more black liristles intermixed ; tibiae and tui'si 
with black bristles, the tibim vvith pale yellow short pubes- 
cence on the sides^ the middle and hind pair with black 
pubescence on the inner sides ; tlie fore tibiic with two ui 
three long, weak, black bristles. Wings clear, the grey 
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shading at apex and on hind border not very distinct^ but 
extending down the fore border as far as the junction of the 
second and third veins ; tlie small transverse vein is just 
l)(‘voiid the middle of tiie discal cell or at the middle. 

'female identical. The hind femora appear to have only 
two or three yellow bristles on their uppersides. The 
ovipositor consists of the last tlircc segments and is black 
with chiefly black pubescence, 

Xeoitamus inornatus, J' $ , sp. n. 

Type (male) and type (female) , from Mussoree, U.P., 
India (/. E, Middleton) j 1911, 448. 

One female from Punjuub (Dudgron Coll.), 1904, 232. 

A siiiall inconspicuous-looking species. Abdomen blackish 
with segmentations and sides grey. Legs blackish; tibim 
and tarsi largely yellowisli. Beard black and white. Fore 
fetnora with some bristles. 

Leng th, ^ 14, $ 16 ram. 

Male. — Face blackish with grey tome n turn ; tlie tubercle 
large shining black, carrying a thick, tuft-iikc, white mous- 
tache surrounded by black bristles. Palpi black with black 
bristles. Beard white. Antenna broken olf, in the other 
female they are blackish, the base of the third joint reddish 
vellow. Forehead with black bristly hairs, the hairs round 
l ead white, with strong black bristles at vertex on each 
side of the frontal incision. Thorax covered witli greyish 
tomentum, having a very distinct median black stripe divided 
m the middle and with three blackish spots forming side- 
stripes ; the pubescence is short and black. Praesutural 
bristles are four, three being yellow; three supra-alar bristles, 
four postal ur bristles ; the dorso-central bristles are numerous 
Imt weak, many being yellowish, weak, bristle-like hairs. 
Scatelhim covered with grey tomentum ami with some long 
white pubescence, and three or four black bristles on its 
posterior liordcr. Abdomen covered with greyish tomentum, 
leaving a large blackisli-brown spot on each segment, 
rounded at their posterior border; on the side t^f each seg- 
ment are two or more strong yellow bristles and long white 
In.irs; on the dorsum the pubescence consists of very short 
yellowish hairs, more numerous and lunger and paler on the 
first segment. Leys blackish ; the femora at their apices 
yellow ; tibite yellow wdth apiccs black; tarsi yellowish wdth 
black apices ; fore femora incrassatc, w itli three short yellow 
bristles at base below and a few black small bristles round 
the apex; pubescence blackish with some wdiite hairs, all 
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short ; the middle femora with three or four yellow bristles 
above and six or so below, pubescence of short black hail's, 
the posterior pair with' more numerous yellow bristles above 
and below ; the fore tibiDC vvith yellow bristles on each side 
and short black haii's; the middle tibiae with the same, hut 
two on the underside are longer and stouter^ and those 
on the hind pair are stout and numerous ; the tarsi with 
numerous black bristles, some.yellow ones on the first three 
joints of the front and middle tarsi. Win^s (absent). 
Genitalia very short and stout, black. 

Female is identical, the white hairs of moustache largely 
replaced by black bristles. Thovax with the same numbei' 
of bristles, though only three prsesutural bristles seem pre- 
sent, two or three of them being yellow ; on the other female 
some of the alar bristles are yellow. Abdomen ratlier 
blacker, the ovipositor including the sixth and seventh seg- 
ments is long, more than half the length of the other 
segments together. The bristles on the underside of lore 
femora are largely black, on the tibise black and yellow, ou 
the tarsi chiedy black. Wings clear, very faintly shaded at 
apex and on posterior border, the small transverse vein tius 
side of the middle of the discal cell. 

Neoitamus riigrimsy ^ sp. n. 

Type (male) and type (female), from Cape Engano, bJortli 
Luzon {J, Whitehead)^ 98, 207. 

This handsome species must be allied to Wiilp's species, 
N, spinicauda and melanopygns, both from ('elebes. It is 
deep black, the male with silvery-white tufts of iiair on tljc 
last two segments of abdomen, and the female has a reddish- 
yellow ovipositor. 

Length,' (? 20, ? 22 mm. 

Mcde.^Face black witli golden-yellow, tomentum chiedy 
ou its lower part. Moustache golden yellow below, blai k 
above. Palpi black with bJack Jiairs. Aniennce black isii, 
the third joint dull rufous. Forehead with black hairs; at 
vertex black bristles round the head continued as yellow 
hairs to the proboscis. Thorax black with traces of three 
grey tomentose stripes, sides with a dull yellow tomeiituse 
stripe. Prajsutural bristles two m number, (?) one supi-- 
alar bristle, three postalar bristles, and very many black 
long hairs represent the dorso-ceiitral bristles. Scutellam 
.black with black hairs and four or more black bristles on its 
posterior border. Abdomen deep black with black pubescence, 
which is thick at the sides and on the segineutation; tlie 



Miss G. llicnrdo on the Asilidae. 


G5 


linirs on tbc sixth segment arc tuft-like and yellowisli, those 
on the seventh segment shorter, whiter, and less nnuievous^ 
not tuft-like. Genitalia stout, complicated, black, with black 
pubescence. Legs black, the fore and middle tibiae dull 
riirous: femora appear devoid of bristles, but have black 
<ml)(‘scence, tliick on the hind pair; the tibiae have black 
bristles and black hairs, the latter long below, and some rufous 
short hail’s are piese^t on tlie fore and middle pair ; tarsi 
hbick with black bristles and Idack hairs, the first joint 
iiicrassale and long, very heavily armed with black bristles. 
W'mgs yellowish grey, shaded grey at apex and on posterior 
h^.trder, the small transverse vein this side of the middle of 
discal cell. 

reinale is identical, but has no pale hairs on the sixth and 
seventh segments of abdomen; the ovipositor is reddish 
vcilow, including tlie sixth and seventh segments, and as long 
its the three last segments together, at its apex with a few 
weak, vcllow, short spines and hairs. 11 mgs are more yellow 
1 .) colour. 


y eo'itrmms pulcfie>\ ? , sp. n. 

?>Iale (type) from Kaudv, Ceylon, 20. 5. 92. {iJ-Col, 
In-iio-//), 1892, 192, 

Female (type) from Haragam, ('eylon, 1. 6. 92. (Lt.-CoL 
Yirbiit'i/), 1893, 192 ; and another female fi'om Kandy, 
20. 5. \)2(Lt.-Co/. Yerburg), 1892, 192. 

A large fine-looking species with red dish -yellow aiilcmue 
:i’ul legs. Abdomen black with nanwreddislnyelluw bands 
in the male and yellowish bands in the female. Wings 
>iiiuled at apex and on hind border. 

licugtb, ? xvitli ovipositor 25 mm. 

Malt . — Kice cbamois-yeUow, wit\\ tomentum of same 
colour. Facial tubercle very large, carrying tbc moustache 
composed ot stout yellow bristles, four or move black bristles 
above the mouth on each side. Palpi icddisb brown with 
yellow hairs. Anletmce pale yellow, the second joint redder, 
the third joint wanting, black hairs on sides of the tirst 
joint which is fully four times as long as the second joint, 
the black hairs are also pi’csent on tliis joint. Hind part of 
head with yellow bristle-like hairs, continued as soit haim 
to proboscis and below it. Thorax blackish brown with 
yellow-grey tomentum, the median stripe very distinct, con- 
tinued just beyond the suture where it splits in half. Prae- 
sutural bristles apparently two, one being reddish, the other 
black; supra-alar bristles apparently tw^o and both black; 

Amu 6 Mag, iV. Hist. Ser, 9. VoL iii. 5 
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postalar Lmtles two, one being blacl<, the otlier reddisli ; 
dorso-ceutral bristles not apparently present, with the excep- 
tion of a few weak, bristle-like, reddish hairs which are also 
preseiit on sides posteriorly. Bcutellum reddish, darker 
anteriorly, with two or more weak reddish bristles. Abdomen 
blackish brown with narrow fulvous bands ; dorsum covered 
with yellowish tomentum and with short reddish-yellow 
hairs, which on the anterior borders of the fulvous hands 
become more like short bristles red<fer in colour ; sides of 
thorax with one tong yellowish bristle on each segment inter- 
spersed with long yellow hairs; underside blackish brown 
with the fulvous bands, almost bare of pubescence. Geni- 
talia blackish brown, about as long as the last segment. 
LeCfS reddish yellow, the knees blackish. Fore and middl(^ 
femora with eight or more black bristles below and three 
stout ones on their upper iniher sides ; hind femora with 
only two black bristles and reddish hairs below, two dark 
reddish bristles above near the apex; tibiae with one or two 
isolated reddish-yellow bristlv long hairs and with yellow isli 
hairs below ; tarsi with stAit black and reddish bristles; 
pubescence on legs short, black. Wings large, as long as the 
abdomen, gteyislr, the dark shading distinct, extending neavlv 
to the fork of the tliird vein and continued on the posterior 
border to tfie fifth posterior cell ; the posterior fork of tliird 
vein has an abrupt curve iti wards; the small cross-vein is 
beyond the middle of the discal cell. 

* Female identical. The bristles near the mouth are yellow^ 
not black. Antenna with the third joint yellowish, not so 
long as the first joint, bearing a black a.ista almost twice its 
length. All the bristles on thorax are black ; the dorso- 
ceiitral bristles arc fairly numerous, but many of them are 
weak, short, bristle-like hairs. Scutellum is almost wholly 
reddish yellow^, with black bristles. The light bands on 
the abdomen are yellower; the ovipositor is black, composed 
of the seventh and following segments, about as long as the 
fifth and sixth segments together. Fore femora with only 
four very strong black bristles, situated on the underside 
and interspersed w'ith weak long black hairs, these ai e also 
present on the middle femora, with seven more on the u})])er- 
side; on the hind femora five bristles below and eight oii tJie 
upperside, besides two at apex ; tlie fore and middle til)iic 
have three very long, strong, black bristles on the underside 
and a few shorter stout ones above ; the hind tibiae have one 
near the base and two pairs beyond, with two weak hair-like 
bristles on the outer side ; the pubescence on the underside of 
tibise and on the dorsum is yellow, elsewhere on the logs 
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sliort and black; tbe first joint of the tarsi lias thick yellow 
hairs on the under surface. The shading of the wings at 
apex does not extend quite so far. 

This species differs from the typical species of the germs, 
tliC ovipositor including only the seventh segment, not the 
sixth, and the genitalia of the male are very unobtrusive 
and simple ; it approaches the genus Cinadus in having, a 
sU*on°- bulge on the posterior branch of the third vein, but 
cannot he included in that genus, the genitalia bAng too 
small andtlie ovipositor not conical. For the present it is 
left in the Neoitarnus genus. 

NeoHmus ruhrofemoraius^ $ $ > sp. u. 

Tvpe (male) and other males, type (female) and other 
rcmiilcs ; all from Tieutsin, 15, 6. 00 {F. M. Thonmn)^ 

mr, 200 . 

A large species in the same group as N. involniuSy Wlk., 
N.grandisy hindostani, tarsaliSy ami uigrimSy sp. n., but tlis- 
tinguislied by the almost wholly reddish-yellow legs, tlic 
{ciuora with Very indistinct black stripes • the ovipositor of 
VW. biwxAei wuues tbe , \iovi cr , iVwtviwv.'jsi 

r c(\i\\s\\ . Abdomen bWV vjvtb %\ ey bauds . 

Length, 21-22, ? 23-25 ram. - 

Male. Face covered with yellowish tomentum; the 

tubercle large, but not very prorainent, carrying a yellow- 
haired moustache. Palpi black with pale yellow hay*s. 
Heard yellowish white. Antermce with the first two joints 
hiaek, the second red at apex, and tliircl wholly red. Hind 
part of head with -the usual strong black bristles, in the 
centre with yellow hairs j which also are present oii the lo'vei 
sifles. Thorax covered with greyish-yellow toraeutuiii ami 
with dark black-brown stripes, the median one hardly divided 
in the centre, the side-stripes short; pubescence chiefly 
black, very distinct on the median stripe, reaching to iis 
anterior border ; two praesutural bristles, two supra-alar, and 
tliree postal ar bristles. Ull long and black ; the dorso-central 
ones numerous, but the bristles are much weaker. Scuieilam 
same colour as thorax with two Jong black bi istles. Abdomen 
with a rounded, large, blackish-brown spot on each segment ; 
the sides and posterior borders grey. Genitalia very large, 
the underpart proceeding from below the last segment with 
a large black clasper on each side and a central yellowish 
curved process, the black part with black hairs, tlie upper 
part also large, black, with black hairs. Legs reddish yellow ; 
the femora black at the base and at apex, often with an 
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indistinct black stripe, all the bristles on legs are black, very 
numerous on the tarsi ; femora almost bare, the posterior 
pair >vith a few. . Wings pale brownish, clearer at tlje base, 
and often with clear kernels in the cells ; the small trans- 
verse vein beyond the middle of the discal cell. 

Female identical ; the ovipositor lung, including the sixtli 
and seventh segments. 

Neoitamus siamensis^ J ; sp, n, 

'hype (male) from Eiserut, Siam, 0. 8. 1901 [H. (’. 
Uobinwn and N. Atimndale), 1916, 21. 

Type (female) from K. Mabclc, Siam, 13. 7. 1901. 

Another male and female from lliserat. 

Another male from Sungkie, Siam, 10. 2. 1902 j all by tlic 
same collector, 1916, 21. 

Another female from Yon llol, Hainan, 5. 0. 01 ; 1911, 
288. 

A small black species witli wide grey segnumtatien on 1! e 
abdomen. Antcnnm and legs black, the tibiie partly chamois- 
yellow in oolonv. 

Length, d' 15; ? 17 mm. 

Male, — Face blackish covered with grey tomentum ; tlm 
tubercle distinct. Moustache consists of chiefly whiic 
l)ristles, two or three black ones intermixed. Palpi black 
witii yellow hairs. Antcnnce blackish, the first two joints 
with bi'istly black hairs. Forehead with the same; at vertex 
head with some strong black bristles, white hairs continued 
louud head. Thorax blackish xvith grey tomentum, leaving 
the median black stripe distinct, narrowly divided, ami thivc 
greenish -black spots at sides, the posterior one very small ; 
pmbescence on dorsum black. Pjiesutural bristles black, 
two ill number; three supra-alar bristles, and two jjostalar 
bristles; the dorsO'Central bristles represented by weak, 
bristly, black hairs, some very long, ^cuiellum covered with 
grey tomentum, and with white hairs, and two stout black 
bristles on its postei’ior border. Abdomen with the dark 
spots deep black, becoming brownish at sides; tiie grey 
segmentations are continued up the sides, becoming more 
golden yellow at base of segments ; pubescence slioit and 
black on the dark spots, whitish and long on the segmenta- 
tions and at sides. Genitalia stout and complicated, black 
with black pubescence, and some reddish liairs on the upper 
piece. Legs blackish ; the tibiae pale reddish yclioxv on their 
outer sides ; fore femora with no bristles, but with some 
scattered white liairs, the middle pair the same, but the 
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^vliite I'laii’^ are lougei" and more inclined to be bristly, and 
two black bristles are present on the apex, also present on 
tlie bind tibije, which have an extra black biastle on the upper- 
side * fore tibise with black bristles anil lung black hairs 

below, and a thick fringe of sliort ni foiis hairs below ; the 

middle pair the same wdth fewer blai^k bristles and tlie long 
hairs are white; hind tibia; with black bristles and the fringe 
of rufous hairs on each side, and no long hairs below ; tlie 

first joint of tarsi stout and elongate with many stout black 

l)ristles ; some white pubescence on outer side and rufous 
hairs below, and some long black hairs ; the other tarsi 
studded with black bristles and with some black pubescence. 
117?/^.? clear, shaded on the apex and posterior border, the 
small transverse vein situated on apical third of the length 
of discal cell. 

Female identical. Moustache with more black hairs. 
Ovipositor is very long, including tiic sixth and seventh 
segments, about as long as tlie four posterior segments 
together. 


Smtamas tropicus, ^ , sp. n. 

^falc (type) from Sat Tal, 9. 5. 1912. 

Female (type) from Sham Kct, 16. 5. 1912; and another 
from Bho^Yali, July 1909, 5700 fcct~all from Imms Coll. 

A small species, very similar to the Euvo|)eau Neoitainns 
ajamrns. but (littering in the bristles on legs being largely 
yellow, and in the prmsutural bristles being reddish yellow 
or yellow and three in number. 

Length, 10, ? 13-15 mm. 

Greyish black. Face covered with whitisli tomen- 
tum ; the tubercle which takes up the greater part of the face 
darker, covered hy the dense dirty-white hairs of the mous- 
tache with some black brlstlc-liko hair above them. Palpi 
i)lack with black hairs. Beard dirty white. Hairs round 
head the same colour; postocular bristles black. Antema; 
blackish, the arista not so long as the third joint. I'horax 
with the usual black stripes, the median one divided ; tlie 
three prfcsutural bristles yoilowisli, two snpra-alar bristles 
usually black, two postalar (one black, one yellow) ; the dorso- 
ccutral bristles extend beyond the suture in two rows, all 
black ; pubescence on the dorsum black, white at the sides. 
Fciiiellam with four stout long bristles on its margin, ainl 
white pubescence on the dorsum. with the usui^l 

large black spot on each segment and long wliite liuirs on 
the first segment, elsewhere short and white, sides with some 

0 7 * 
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■white bristles and hairs. Genitalia smallj stout, black with 
Ijlack hairs above and some yellow below. Legs black, the 
knees of the femora and the tibim, except at tlieir apices, 
reddish yellow ; tarsi the same, blackish at the apices of the 
joints ; fore femora with two short yellow bristles above and 
'some below intermixed with yellow hairs, middle femora the 
same, hind femora with four above and four or more lon^ 
ones below, pubescence on all short and white; tibi<e with 
only white bristles and chiedy yellowish pubescence ; fope3 
tarsi with some white bristles and black ones, the other pairs 
with fewer wliite ones. Wings clear, shading in apex hardly 
visible, small transverse vein beyond the middle. 

Female identical. Tim fore femora have black bristles 
below, and the fore tibiae a lon^ row on their uppersides. 
Ovipositor, composed of the last three segments, black. 

Neoiiamus tar satis, J , sp. n. 

Male (type) from Kandy, Ceylon, 28. 5. 92 (Lt.^CoI. 
Yerbury)] 1892, 122. 

Female (type) from Bentota, Ceylon, 13. 6. 91 (Lt.~CoL 
Yerbury), 1892, 122. 

Two males from Trincoraalee, 10 miles Kandy Road, 
same collector, 30. 5. 91 and 30. 8. 91. 

One male from Baduella, Ceylon, 5. 6. 92, same collector. 

A species not unlike in general appearance N. pulcher, 
sp. n., but at once distinguished by the broad first joint of 
fore tarsi armed with very stout bristles. Legs reddish 
yellow ; femora largely black; knees and apices of tibiie and 
the tarsi black. Antennce black. Abdomen bla{:k, with broad 
grey segmentations. 

Length, $ 18-19, 9 24 mm. with ovipositor. 

Male. — Face covered with silky yellow tom en turn and 
hairs. Moustache on the not very prominent tubercle, 
composed of whitish-yellow, long, weak bristles. Palpi black 
with yellow hairs, in the type some black bristles are present 
on the moustache. Antennae blackish, the first two Joints 
with black bristly hairs ; tlie arista nearly double the length 
of the third joint, which is tinged reddish brown and is a 
little longer than tlie first joint. Forehead with black bristly 
hairs at the sides and on the central tubercle, hairs round 
the head white, four or five very stout black bristles are 
present each side of the frontal incision. Thorax covered 
with yellowish tomentum and with a distinctly marked 
xnedian black stripe divided in tlie middle and two large 
blackish spots on each side; dorsum covered witli short 
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black pubescence. Prsesutura! bristles are very large and 
stout, two in number, one siipra-alar bristle only and three 
pos talar bristles ; the dorso-central bristles are only repre- 
sented bv some fine black hairs on each side and in the 
middle, those on tlie ])osterior part becoming bristly hairs ; 
the dorsum is covered with fine black hairs and some longer 
pale yellowish ones posteriorly and on the sides, ^cutellum 
covered with grey tomentura and with six blackish bristles 
Oil its posterior border, in the other males some of these 
appear yellow; dorsum with pale yellowish pubescence. 
Abdomen with large brownish -black spots on each segment, 
produced posteriorly, but not reaching the hind border which 
is covered with greyish-yellow tomentum forming a band on 
each segment continued up the sides; dorsum covered with 
short yellowish or white hairs and with the same at the 
sides; underside largely brown. Legs reddish yellow; the 
fore and middle femora black at the base and apex, the hind 
pair blackish for two-thirds of their length with a black 
apex ; the tibise with dark apices ; the middle and hind tarsi 
wholly brownish ; the fore femora with no bristles, some long 
soft hairs below, the middle pair with two stout black 
liristles at the apex, the hind pair with five on the upper- 
side and four or so below, and two stout ones at the apex ; 
the tibiffi with five or more black bristles on the npperside 
of the fore pair, and a crown of them at the apex; underside 
with long, soft, yellowish hairs ; the middle pair with rather 
fewer bristles on the uppersides and no soft hairs below, 
the liiud pair with four or so on the upper and under side 
Old four at the apex ; the underside with a thick fringe of 
diort yellowish hairs, also present on tlie npperside, these 
ire present but less noticeable on the middle tibiae; tarsi 
with the first joint enlarged and broad on the front pair and 
ionger on the other pairs, on these last it is nearly as long 
:is the four other joints together, all with numerous very 
stout black bristles at apex and on the underside, and vviih 
< une yellowish hairs above, the other joints have fewer 
iiiisiics; puiiescence on the legs is otherwise short and black.^ 
lUmjH not so long as the abdomen. Genitalia are large, 
witii black hairs, some white ones on the apex. The other 
iuaies appear identical, the bristles and colouring of legs 
icing the same, but the abdomen has a more hoary pubes- 
cence. 

Female is identical. Tlie bristles on the scute! lum all 
ila<-k. Ovipositor very long, including the sixth and seventh 
segments, nearly as long as the first five segments. Legs 
lot quite so dark; the fore femora with four or five weak 
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long biejstle-like hairs below, besides the long soft hairs ; the 
bristles on the hind pair of femora do not appear to be so 
numerous; fore tarsi are enlarged as in male. JVings as iti 
the male are shaded at apex and on posterior border, aiul tlie 
small transverse vein is before the middle of the discal cell. 


Neoitamus neavensis^ ? , sp. n. 

Type (female) and five others, from 150-200 miles W. of 
Ivambovc, Congo Tree State, 8500-4500 feet, 10. 10. 07 
{S, KNeave), 1907, 230. 

A small black and grey species not unlike Neoitnnnia 
soda/is^ Wulp, from Aden, according to the descrif)tioii, 
Iniving no hairs or bristles on tlie sciitellnni; but Wnlp 
makes no mention of the black stripe on the femora. 

Length 17 mm. 

Face covered with yellowisli tomentum. BIoustacl)e sc.nitv 
and yellow. Palpi black with yellow iiairs. Antennae (hroktMi 
olf i, the first joint black with dark hairs. Forehead with 
some black hairs at sides. Thorax covered with greyisli 
tomentum, leaving apparent a very distinct velvety hlark 
median stripe divided anteriorly; the side-stripes are repi(‘- 
sented hy two large bhick spots and a small one ; the two 
pnesutural bristles are stout, black; the supra-alar cons st 
of one stout one and a weaker, the postalar being similai'; 
the dorso-central bristles are weaker atid few in number. 
Scuteltum grey, with no signs of bristles or hairs. Abdumtnf. 
with large black velvety spots and grey segmentations, ths 
sides are also grey, the first segment has a tuft of yellowish 
hairs at sides ; pnbosccuce on dorsum very short and chiefly 
dark; the ovipositor includes the sixth and seventh segments 
and is about as long as the four preceding segments. Letji 
slender, reddish yellow ; the fore femora blackish oil tlicir 
upperside : tibise black at apices, the tarsi brownish from the 
second joint oinvards, the middle femora also have a dark 
stripe, the hind pair are only black at their apices; only the 
middle and hind femora have bristles and then only two at 
the. apex, with some very short [lale yellow pubescence; .the 
tibiae have three or four each, one near the base with the 
same pubescence ; tlie first joint is heavily armed with stout 
black bristles, most of them underneath, and the followin;; 
joints also have them. Wings clear, grey, the small trans- 
verse vein is situated beyond the middle of the discal cell 
towards the apex of the wijig. 
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Smlnmus afrlcanuSj $ , sp, n. 

Type (femi^le) and two other females from ed^m of fores 
on S. and E, slopes of Konya, G600-/0;)0 feet, Brit. E Afrlo-. 
(.<. A. Neave, Feb. 3-12, 1911'!, 1911, 177. 

A large hlaokish species, measuring about 23 mm., distin- 
giiishe i by the wholly black moustache. Tubercle of fa-e 
I trge, Imt not reaching the antennae. Thorax with not verv 
numerous black bristles on Its dorsum; the prajsutnrd 
bristles consist of two very stout ones and two finer ones 
Aaddiam has six or more bristles on its posterior border’ 
Ahdonien (somewhat denuded) appears blackish with chiefly 
l)lack pubescence, a few yellow hairs are apparent at sid^^s 
and on the segmentations ; ovipositor long, includinc^ tb^ 
Mvtli and seventh segments, in length about equal to the 
three preceding segments together. Legs black, apices of 
ore femora reddish; tibire almost wliolW reddish, as are the 
basal joints of the fore and middle tarsi the fore tibia^ have 
a t ludv short fringe of rufous liairs on tlieir lower side, the 
middle and hind pair have hardly any long hairs; nubes-^ 
ca.ice elsewhere black, with stout black bristles. Wims 
p.oe brown, (dear at base, the discal cell almost wholly clear- 


MiiirnGMONBLrRA, Bigot, 

Vwwm. Avr-ldv. i-au.un. ii. p. 3^,0 (l^oS) 

-I'™-- a-i-wt 

C'jiiiod thenis, Osl.-Sack. 


Oi letital ufid Ausiraluoi Regions. 

Tills s-emis is very slickly rop.'esei.tcd in tlicsn recion. 

' p (lescnbal three species under Mochthenis, vh 

friiM 'v ' = ;/ ■'’ '•'‘8 Il'Clehes, ami one species H. Imifa 

I Hist: 8 

d-d (1J13), I lemoved Amins lascus, Walker to this 
- Ills, a species recorded from New Zealand, 

J-«o new species are now described. 


^yipnojmra guava, V, d. Wulp. 

liJ'l. E„t. (2) vii, (av.), p, 242 [MochtUns] (1872). 

'c»wic.s from Kandy, Ceylou {E. E. Gnen) 1910, 415, 
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and from* Rhasi Hills, Assam, 97, 82 ; from Biserat, Siam 
{ Itobimon and Annandale) j 1916, 21; and from Saiidakati, 
British N. Borneo (D. Cafor), 98, 83. 

H, striata is distinguished from the above bj not only tlie 
hind knees being black, but the posterior femora at apices 
and below and the posterior tibise and tarsi are all blackish; 
the antennse are also blackish. 

In H. gnava and H. patruelis they are yellowish, and the 
legs in the latter are more like those of H. striata, H. laufa, 
described from a male only, is a large species, 16-22 mm.; 
legs almost entirely reddish yellow, 

Heligmoneura indiams, S 9 , sp. n, 

Male (type), female (type), and two other females from 
Katagiri, 6000 feet, S. India, {F. Cragg], A medium-sized 
species, yellowish grey in colour, the legs almost wholly 
yellow. Moustache composed in the middle of long bristle- 
like yellow hairs, surrounded by several longer black bristles. 
.^4ntmnre blackish brown. Wings clear, shaded at apex and 
narrowly so on the posterior border. 

Length, 13, $ 17-18 mm. 

Female. — Face covered with silky-looking pale yellowisli 
tomentum ; tubercle small, covered by the moustache, which 
is continued on the sides of the epistomc. Palpi black, with 
jmie yellowish hairs. Aniemue blackish brown, the first two 
joints with black hairs; the arista of third joint nearly as 
long as the joint. Beard pale yellowish ; hairs round the 
head the same colour, reaching the postocular bristles, which 
are few in number and black. Forehead darker than tlie 
fjice, with black bristly hairs on each side, Thoraa: with !i 
distinct median brown stripe divided in the middle; dorsum 
of thorax with small bristles and a row of longer ones on 
each side of the stripe; prsesiitural bristles, supra-alar, and 
pos talar bristles all two in number ; the dorso-central bristles 
aljont ‘six in number, with finer hair-like bristles inter- 
mingled. Scutellum with two black bristles on its margin 
i\\\^ some fine long yellow hairs between. Abdomen yellowish 
g«*^ or yellowish brown, the segmentations narrowly paler 
in colour, the yellow bristles weak and few in number; some 
appressed brighter-coloured pubescence on dorsum, thickest 
on the apical segments, elsewhere short and black ; ovipositor 
black, almost as long as the fourth, fifth, and sixth segments 
together. Legs yellowish red, with fine but numerous black 
In is tics ; fore femora with only soft yellow hairs, mid-femora 
with at least seven strong black bristles, bind femora with 
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hrcc very strong black bristles and other smaller ones ; 
iitbescence on the legs short, black ; on the under edges of 
he tibiae some reddish-yellow hairs are distinct. Winjja 
fitb the small transverse vein beyond the middle of tlie 
I is cal cell. 

Male is discoloured and damaged, but is no doubt the 
lime species, though the femora appear almost destitute of 
tmng black bristles, and some on the fore tibiae are yeilow ; 
jcnitalia not very large, black. 


'{idigmoneum sinensis, $ , sp. n. 

Type (male) and type (female) from Tientsin, 25. 6. 06 
M, Thomas), 1907, 200, and another female. 

A fair-sized blackish-brown species with paler seginonta- 
ioiis on the abdomen and legs wholly reddish yellow. 

yellowish. Moustache composed of yellow bristles. 
Whigs clear, shaded at apex and on posterior border. 

Length, 15-20, ? 17 mm. 

Male. — Face covered with silky-yellow tomentum ; the 
iib. rcle distinct, covered by the yellow moustache. Palpi 
with long yellow hairs. Heard yellowish. AntenneE 
I'cllowisii, the tliird joint wanting in all the specimens. 

E hjrehead a little darker than the hind part of head with 
tout, not very long, yellow bristles. Thorax dark, with 
( liou ish-grey tomentum, leaving a broad median blackish 
|iii(livlded stripe, with long yellowish bristles on the posterior 
[);irt and short black pubescence on dorsum j the prsesutural 
briAlcs two in number, one yellow, one l)]ack; one snpra- 
klar and two postalar, all ye low. Sculelhim with two vel ow 
brisths. Abdomen covered with dense yellowisli-giey torn' u- 
finti, leaving a median dark stripe composed of long or 
piangiilar spots ; yellow brlstlfs on each segment, two or 
three in nniiiher, more numerous on the drst segment; 
Borsum cover. d with yellow short pubescence. Genitalia 
picstiuit-coloiired, stout, and not very long with some short 
Mlow pubescence. Legs reddish yellow, the bristles on the 
tiiine yellow, with a few black ones intermixed. Femora 
poincwdiat incrassate, with chiefly black bristles; tarsi darker 

I t their apices, with black bristles ; the pubescence on legs 
lort, yellow, dark on the outer sides of the tihia 3 and mi 
h.'ir dorsum. Winfs with both branches of the fork of the 
bird vein slightly curved. 

Fmale similar. The ovipositor black, quite as long ns 
le last two segments, the small transverse vein in the 
“'ddle of the dorsal cell. 
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South African Region. 

Tho species oE IklUjmonmra describefl from tins YC%m 
are ■ Ileliamoneura annulitarsis and sinmta, Loew, from O.t’ 
fraria- H, deserticAa, Karscli, from E. Africa ; U. monobui, 
Suekcv, from Erytlirrea; H, nuda, Eczzi, from Erythinea; 
H. modi’sta, Ibi^ot, from Gaboon ; and H. rothkirchii, Speincr, 
from Kamerooiis. None of these species arc represented in 
the Brit. Mas. Coll., except 11. sinuata. H. annulitarsis must 
be nearly allied to it, but the fork of the third vein is said to 
be onlv verv slii^htly curved, and the bind and middle tibi;u 
with o'lily bhmk spots. The ovipositor is lar^rer than tiie 
last two segments of abdoinen— not equal, as in 11. sitimUt, 

Length 10 mm. ^ 

H. descrticola is described very shortly; the face wiih 
two rows of very black bristles down the middle, a cha- 
racteristic not very probable in a species of this genus. 
H. nionobia is described as a black species with yellow legs. 
H.rmda is desciilied by the author as very like an Ommaliua 
spscics, and, as he had not seen any specimen with iierfect 
antenum, the question of genus remains undecided. IL roih- 
kvchii, Speiscr, from Duala, Kameroons, is described as a 
very tine species, 2(K mm. long. Blackish witli the ordinary 
\cliow-‘n’ey tonientnm of Asilidse; the pubes eu(‘e on the 
ibdoinen yellow, long at the sides. Palpi black, red-haired. 
Auif^iiiicc reddish vellow. Lc(/s yelloaish ; tlic foinoia at 
apices, most of the tarsi, and the hind tibim black ; described 
from one fema‘e specimen. 

Three new species are here described. 

Helitj’inoneura shniatii, Loew. 

Dipt, Sud-Afriku, p. 108 (1800). 

Males and females from Malvern and llowick, Natal. 

(/. P. Vrepue and G. A. K. AhrMl). 

A small species with almost wholly yelh)\Y legs, only bhick 
at extreme apices of posterior femora and tibiie. iMoustae (‘ 
vellow and black. ScuteUvm with two black biistles. Ab>h- 
men brownish with ycllowisli tomentuui. B ia(/.s w'ith ih- 
posterior fork of third vein very distinctly curved. 

Length 13 mm. 

Helifjm,oneura neavii, S ? , sn. n. 

Type (male) from N.E. Rliodesia, vicinity of Chamhesi, 
4000 feet, 18. 5. 1908 {S. A. Neave), 
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Type (female) from same locality, 16, 5. 1908 [B. ^.’iVeat’e). 
Oilier males and females from Sualaba River, 2500-1000 feet, 
ii). i. 07. etc. (S, j4. }^€ave)y 1907, 260, and males from 
Kambove, Katanga, 4000-5000 fect^ 2. 4. 07 (S. A. Ntave), 
11107, 230. 

A sjiecies with a dusky or yellow isli-browu abdomen, 
v,iiolly yellowish-red lep and anteuu^e, white moustache, 
:iT(i ^miitalia of male briglit reddish yellow, 

Length, ^ 16-17, ? 16-lS mm. 

Mak.—Fuce black, covered with yellowish or white 
toiiieiitutn in well-preserved specimens. Moustache com- 
jiosed of numerous white Ijristles and often two or more 
1:1 .ck bristles, Palpi black, witii yellowish bristly hairs. 
11 ai'd yellowish. yeJlowisli red with some black 

liAis on the first tw6 joints. Occipital bristles on head 
yciloaish, continuing as finer whiter hairs round head to 
ln‘;ufl. Thora.v iu type disco Inured black and red, but in 
other specimens covered with yellowish-brown tomentum 
untl with two faint nau'ow brown stripes; prmsutnral, supra- 
uhir, and postalar bristles all two in number and blaek, as 
iu-e the few central and side bristles; dorsum also covered 
with some fine blaeki>di hairs. ScuteUum same colour as 
tliorax, with two black bristles. Abdomen blaekisli, but 
covered with ycllowisli-brown tomentum, with strono- vello\v 
bristles on the posterior borders of segments and below ; 
dvmmi with rather thick, fine, short, yellow and black pubes- 
criice. Leps with chietly stout black bristles, yellow ones 
are present on tlie apices of fore tibim and ou the under 
surhice of the other tibiie, and on the fore tarsi, also below 
tire femora, whicli are devoid of tlie stout black bristles on 


the front juiir, bavin only w eak yellow bristles below; pubes- 
(ciice on legs chiefly consists of sliort black liairs, some 
yelloNv ones on sides of libiie, especially the hind pair. 
// itifjs Clear, wfith small transverse vein b('V(uul the middle 
ot the discal cell, the postniur braiicii of the third vein witii 
a very pronounced bend iu the middle. Genitalia ol male 
are long, with black tine hairs. 

li’uiale is identical, tlm black bristles on moustiiche at 
upper part and sides are always present and more numerous, 
imi the yellow bristles on the legs arc less numerous and 
hardly present on the fore legs; the ovipositor is blaek, not 
;:o long as the last two segments together. 


HeliijmoMeunt afneamts, % , sp. n, 
iy |ie(feiualo) and two others, from iMagadi, Brit. R. Africa, 
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A vellowish-broAvn species with blackish antenn®, white 
a.Kl black moustache, reddish-yellow legs with black stnpe, 
oil the tibia: ; ovipositor short aud black, uot lucluduig the 
scveutli segiiieiit. 

Length 13^-14 nim. „ . • i •. * 4 . i i 1 

covered with dirt vyellowish-white tomentum ; tubercle 
distinct • moustache composed of white bristles with half a 
dozen or'so fine black bristles above. AnierntB dark-col ouri'd, 
both tlie two basal joints with strong black bristles ami 
hairs the third joint is wanting in all tlie specimens. Fon- 
head with yellow tomentum and with black bristles on each 
side Occipital bristles black, hairs round head white. 
Heard white. Pa/yn' black with white hairs. T/wraj hlacKlsli 
brown covered witli yellowish tomeuturn and wdth two 
distinct dark brown stripes and shorter side-stripes; pne- 
sutural, supra-alar, aud postular bristles all black and two ui 
number central bristles long and stout with short bristl s 
riuming up to the slioulders ; pubescence chiefly consists of 
short black hairs. Scutellum with two long white bristk",-. 
Abdomen blackish biowu, covered with yellowish-grey tomen- 
tnm, with yellowish bristles on posterior borders of segments 
at sides and below, and witli sliort yellow pubescence. Let/s 
witli black stripes on all tlie femora on the inner dors:n 
surface covered witli fine white pube-cence, and with yellow 
bi’istles at apex and below ; tibise blackish at apex, with 
vellow bristles; tarsi largely black with black bristles; pubes- 
cence on legs black aud sbovt. Wings clear, the posterior 
branch of third vein with only a very moderate curve, small 
transverse vein about the middle of the discal cell. 


Heligmoneura naUdensis, S ? , sp. n. 

Type (male) from lllarley Kloof, Natal, and others froin 
Natal and Mfongosi, Zululand. 

Type (female) from Karkloof, Natal, Feb. 1897 {G, A. A. 
Mahhall), 1903, 17, in Brit. Mus. Coll., and other females 
from Natal; and Mfougosi, Zululand {W . E. Junes), 

A species differing from Heligmoneura africanus by the 
black bristles on the scutellum and black bristles on the 
legs ; it is also larger on the whole. 

Length, S 16-17, ? 14^18 mm. 

Male.^Face dark, covered with whitish tomentum; tlic 
tubercle bearing black bristles above ami yelliWisli ones 
below, forming the moustaclie, with sliort black bristlvs 
below. Palpi black witli black hairs. Beard scanty, wliite. 
AnttnrKje black. Forehead the same as face, wiili black 
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bristlv hairs. The bristles ou hind part of head black. 
'fhomt dark, covered with grey tomentum, with two very 
distinct, narrow, blackish-brown, median stripes and duller 
greenish spots at sides ; praesniural bristles two in number ; 
tlte supra-alar and postalar respectively three in number, all 
black and very stout; median posterior bristles also stout 
and numerous. Sciitellum same colour as thorax, with two 
black bristles. Abdomen brownish black, covered with 
(Vivenish-grey tomentum, very noticeable yellow bristles at 
sides of each segment, and the dorsum covered with short 
black pubescence; a stouter row of black bristly hairs on the 
posterior b orders of segments, which also appear paler in 
colour; genitalia small, black and shining, with black pubes- 
cence. Le;js reddish yellow, with a black stripe on all the 
femora and tlie two posterior pairs wiih black hairs ; the 
posterior tibise darker at apices and the tarsi ail darker at 
ilic joints ; all bristles black with the exceptioti of two or 
three long yellowish hristlrs on the fore and middle tibiae at 
a])ic(‘s and at the bases of tlie first tarsal joints ; pubescence 
short, black, some longer wlnte pubescence on the underside 
of the fore femora and some short yellow pubescence on the 
outer edges of the tibiae and fii*st tarsal joints. IVings clear, 
grey at apex and on hind border, the posterior fork of the 
third vein slightly curved, the small transverse vein beyond 
the (uiddle of the discal cell. 

Female identical, the yellow bristles on the legs not always 
pri'sent ; ovipositor, which does not inolude the seventh 
seg cent, is about the length of the last two segments 
together. 

VTI, — Batopora (Bryozoa) and Us Allies, 

By Akthur Wm, Waters, F.L.S., F.G.S. 

[Plate VI.1 
Contents. 

liotopora multirodiafaf Pas. . . 

simplex (Koach.) 

bideiitata (1U».) 

crassiUtbris (Soech.) . . . 

Sphrerophora fossa f IlRSwell . 

excentrtcaf Seg. , 

As several interesting points have turned up relating to 
Baiffjwra and its allies, it seems better to publish an account 
at once, without waiting for the publication of a paper, 
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now reafV, dealing with species growing in a cupuliform 
sh ipe, including Selcnariadie and Conescharellimdse, as the 
ooiiscqnences ot wav may cause delay. 

'riie re-examiMatioii of some specimens of wdiat Haswell 
desenbod as Spheerophora fossa show the importance of this 
i pccies in throwing liglit on certain fossils. Tlic zoaria are 
slmilhaml were described as snbspherical ‘Svitli a circular 
l;it at tlie upper pole/' but it does not seem that we must 
t.p tik of the pit being at the upper pole. The growth is 
towards the pit, a fact correctly shown by Haswell, althongli 
1,0 docs not allude to it (PI. YJ. fig. 1). Anotlier form 
with zoaria about tlic same size, described by Reuss* as 
DtphUixts placeniula, now changed by Gregory t to Bisekn. 
uria^ as the name Diplotoxis was preoccupied^ grows on ouc 
surface to the herder and then turns over to the otlicr 
‘-rowing towards tlic centre. Although the growth in l! c 
iv\o forms considered is not quite identical, they partially 
ux plain one another. Caun I in describing Bisclenuria offu, 
Greg., says tlic zotccia radiate from a ‘‘grande ancestrulef' 
wliich, however, is not shown in CaiiiPs figure, and, as lla; 
zomciu are Membraiiiporidan, it is difficult to understand. 

The importance of the pit was appreciated by Haswclh 
who did not attempt any explanation in his first [lapcr, hot 
in a subsequent one § he mentions a Celkpora with minute 
Actin ids lodged ill cylindrical pits, excavated in the substam c 
of the polyzoarium. lie thinks this may throw some light 
on the pits of Spha'vophora fossa^ and described it as a case ui 
svmbiosis of Actinid with CeUepora. However, as reganis 
S. fossa, the definite position of tliis pit in recent speems 
from varions localities, as well as in fossils from many 
loitalities, makes this very improbable; iior is this all, for it 
is clear that what was described as anfrecht steheiuic 
Zelle^^ or ‘‘primoidial Zelle^^ by Renss and others in Batopor ( 
and some allied genera is a similar pit, though much smaller. 
In both cases there is a raised ridge surrounding the border 
(IT. VI. fig. 6), and there are in the pits large pores leading 
to the surrounding zomcia. Reuss, wlio had seen the tubes 
iroiii these, pores, spoke of them as a hydrostatic system, but 
how he considered that the system functioned Is not clear. 
Caiiu |] and Bassler also refer to a hydrostatic system. 

* Urv. des deutsc'li. Unterolig. tSitz. d. k. Akad, "Wisseu, Wien, Iv. 
p. -Jd], ])l. ii. tig.s. 5-7 (18(U), 

t Hrit, Pal, Dry./' Tikus. Zooi. Soc. London, vol. xiii. p. 2u4 

J “ itry. Tfi't,,” Ann. do I’aleoii. vol. ii. p. IJO ( 1!W7/. 

§ Proc. Linn, Soc. X.S. Wales, vol. vii. p. COS <1*882). 

• ji ICfwlv Turt. Ciwil. Brv. p. 73; Smitlidoniau Imt. U.S. Nat. Mu-'. 
Luil.Oil (10!7). 
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Xlie pit in the comttipii Baiopora multiradiata is found to 
continue through the two layers^ for the mature zoarium 
consists of two or more layers, as described by Reuss and 
as fi‘»^ured by me* (see also PI. VI. fig. 4). As the mature 
ymliiradiata is two-layered, we should be able to find aii 
earlier stage, and to do so I again searched through material 
from different places where it occurs^ and in most cases found 
a small globular BatoporUj which is wliat I determined as 
B. stoliczkai, Rss., though what were taken to be appendages, 
are probably young zomcia in course of formation and are 
not always fouml, and then there seems to be no material 
(lilfcrence from i?. rosula^ Rss., so that perhaps rosula and 
^tdiczkai are synonyms. The possibility of a globular 
Baiopora being the first stage was foreseen by Reuss and 
also by me, but at that time was rejected. 

Tlie primary is well within this globular form, I have 
found a very simibir pit in OrhUulipora lenticular is ^ Rss., 
from Monteccbio Maggiore, but in a very diflereut position — 
iiamelv, near the periphery directed towards the middle of 
tiic zoarium, and in OrbituUpora petiolus one has been 
li^^iired by Dixon f and by Gregory | at the side. On p. 92 
it is seen to be continuous from the centre to the circum- 
ference of the zoarium. MacGillivray § and Maplestonc || 
speak of there sometimes being more than one pit in S.fossa^ 
but 1 have seen nothing of the kind. Perhaps they had 
foiuid a true Cellepora, Is there any other explanation of 
these pits, except the perforating Actiiiid? The large 
pores in the pits, with their tube or chamber leading to the 
zo(Ecia (PL VI. figs, 3, 4), is undoubtedly a point of much 
importauce, and the explanatioii now oflered ia that these 
pores indicate the attachment of radicles, which together 
form a solid bundle such as we know in various Bryozoa f . 

The shape of the oral aperture (0*12 mm.) and of the 

» Nol-th Ital. Bryozoa, p, 33, figure in text; Quart. Joum. Geol. Soc. 
vul. xlvii. (1891). 

t Geol. & Fossils of Tert. k Orel. Form, of Sussex, p. 161, pi. i. fig. 10 

:isoo). 

t Brit. Pal. Bry. pi. xxxi. figs. 12, 13. 

§ ‘‘ 'rert. Poly. 'of Viet.,” Trans. R. Soc. Viet. p. 108 (1895). 

ji “New or little-kuown Polyzoa,” Proc. K. e, Viet. vol. xiv. p. 361 

(im:}}. 

^ Preparations had been made, and the drawings for Plates completed, 
before 1 had an idea of any theories of Canu and Bassler. In a short 
letter from Canu, he seems to have come to the conclusion that Con- 
esekareUina and some other genem lived with the apex of the cone below, 
ar.d were attached, as partly suggested by d’Orbigny. 1 see that there 
will he points gf agreement between us, but I am awaiting their complete 
y\\n\i. 

(£; Mag, N,, IlisL Ser. 9. VoL iii. 
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zo(Bcia,-as well as the ovieell would, if considered afone 
place Sphcerophora fassa with Holoporella, a genus which I 

separated from Cellepora. ■ oi. i t t ij t 

A specimen of Stichoponna reussi, Stol., from Latdorf, 
given to me by Dr. Pergens, has a pit as described, and the 
Loecial opening as first seen is round or slightly oval, but 
on looking down tbe peristome the lower edge ot the oral 
aperture is found to be nearly straight (0 08 mm,) and this 
is also the case in Baiopora (text-fig. 1, /, ff). 

Although there are these similarities between S. reussi 
and Baiopora multiradiata, the underside of S, reussi shows 
the zooecial shape and is not filled in, also the early growth 
must have been different. In my specimen of reussi tlie 
zooecia near the pit arc raised, whether because they are 
larger or because a second layer is commencing cannot be 
decided from the specimen— at any rate, the inner raised 
zooecia are directed towards the pit, while the outer ones 
are directed away from it. Canu* has united S. reussi and 
Baiopora multiradiata as one species, which does not seem 
to he the case, nor will they probably remain in the same 
genus. Canu says “ unilamellaire/^ but B, muIHradiata is 
bilamellar. This examination shows that Koschinsky was 
not right in uniting bis species of Stichoporina with 
Stoliezka's, for none of Koschi risky have a pit, besides 
which, the oral aperture of Koschinsky ’s species is much 
larger with a distinct contraction at each side, so tlnU 
8. simplex, S. proteda, S. crassilabris, and S. bidentata, Hss., 
must he placed elsewhere, and they seem to agree with 
Mamillopora, Smitt. 

Neviatiif published a paper on 8tick<}porim, though now 
most species referred to seem to belong to the genus 
Mamillopora. The reason for separating them from 8ikhi)- 
porina has been given, and in none other that Neviaiii 
mentions is there a pit. Fedora edwurdsi, Jull., is a hollow 
cylinder, as are also Kionidella [Discojlmtrellaria) darAijlus, 
d^Orb., and F, excelsa, Koscli., though with a small lunuMi. 
and both seem to belong to Mamillopora. 

Canu I, speaking ol’ Stichoporina reussiy Stol., says ‘'anci s- 
trnle raerabraniporoide/Mmt are we yet correctly acqiiaintiii 
w'itb the anccstrule ? 

The genus Pratiia, d^Archiac, I should place under 
MamiUoporay though Canu has left it as Pratlia, ai.d 

* Brv. Teit. p. 100. _ , 

t ‘^Ntiova 3p. fuss, di Stuhoporiua,*^ Bull. Soc. Rom. per gli Stud. 
Zool. vol. iv. p. 1 (1800). 

X Bry. Tert. p. 100, pi. xi. %8. 10-18 (1007). 

§ “ihy. du fSiid-Uuest de la FrAiice/’ Bull. Soc. Gm»l. de FraiKL^ 
ser. 4, vol x. p. 8.54 (1010), 
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Faiira and Canu* have done the same* Cauu has refij'ured 
(jv\rclnac^8 specimens, and it will be seen that the zooecia 
(lill'er but very slightly from Mamillopora {Stichoporina) 
mplex, Kosch,, although the aviculariuni is much larger, 
the Fedora glandulosa^ d'Arch., as figured by Cauu, 
looks much like Mamillopora crassilabrisj Kosch., and I 
sliould jilace it under Mamillopora, 

Mamillopora (Ascosia) pandora Jullien, belongs to this 
t.i uus or to the family. The barrel-shaped zooecia are erect, 
a id as seen in a specimen given to me by Jullien, the 
iaiijteiidages are not vibraoular but avicularian, with a distinct 
'inr and a prolonged mandible. The three supra-ora! nr*- 
cssrs retuind us of those of Mamillopora crassilabris, Kosch. 

iJejjus has described as Batopora aviculata, II. t, a species 
\ ii.il a large triangular avicularinm, like those of M. simplex, 
V.. below the oral aperture, but in the light of present 
iivesiigatiuns it is doubtful whether we must place it under 
'htop ra or Conescharellina. He also makes a new genus 
^hitopurella for a hilaminate form otherwise much like 
'iabpora. Although be refers to the figure of it, there is 
i{,nc in my copy, and on the cover only two jdates are 
•eii rred to; evidently sometliing has gone wrung about the 
d it(‘s, as the references do not correspond with tiie plates, 
tid this is referred to as pi. v. fig. 13, though if it has been 
lidilidicd it must have been on a plate yii. 


Balopora muUiradiaia^ Reiiss. 

(FI. VI. figs, d, 5, 6, 9, 10.) 

Ik/iif)iira “Die foss. Anthoz, und Bry. der 

S(‘iiicliteiigru|ipe von Cmsaro,” Denk. math, naturwdss. Classeder k, 
Aku 1. dtr Wh.-^senschaft. Wien, voL xxi.x. pp. 2t)o & 292, pi. xxxi. 
tiis. I- i (1899); Pergens, “ Brv. fuss, de Kolosvar,’’ Dull. Soc. Boy. 
>iuliK‘. de Pidjrique, vol. xxii. p. 7 (1887); “ Foss. Bry- von Wola 
l.'.t'zniiska/’ Jiull 8oc. Beige de Geol. vol. iii. p. 72 (1887); 
Waters, “>^ortli Italian .Bryozoa,” (^uart. Journ. Geol. Soc. 
vol. xlvii. p. 32, figure in text (1891 h 

We have already learnt (p.82) that the zooecia, in mature 
zoaiia, occur ui two orlhore layers and the stage with only 

* M. Faiira k F. Canit, “ Sur les Bry. des Terr. Tert. de la Catalogue,” 
hist, Catiilana d’hist. natural, p. iOO, fig. 12 (1918). 

t Drag, dll Trav.,” Bull. Soc. Zool, de Fr. vol. vii. p. 695, pi. xiii. 
lo, I t (1882) ; (/alvet, Exp. Sc. du TVav. et Tallsuiaii, vol. vii. 
p. 4-t I ( I (K)7 ). BiUk named a specimen of this species Ctllepara abt/mcola 
fii MS, S. from the Atlantic, 780-1096 fathoms (* Porcupine,’ 99.7.1). 

L. 1 De(]as, Kmei’ich, “ Beit. z. Kennt. der Tertiareu liry. Siebeuhurgen^” 
pilz. Med, Katiirwiss. Section des Siebenburgischeii Museumsverein, 

M. xvii. 1 ). 214, pi. iv. fig, 11 (1894). 


6 * 



84 


Mr. A. W. Waters o« 

one layer has been called Baiopora stolmhai^ Rss.* and in 
very many localities both the first and mature stage have 
been found together. In sections, as in PL VI. fig. 4, tlie 
two layers are clearly seen, and also the interesting fact 
that the so^alled “primordial Zelie'' passes through tije 
two layers. This has now to be called a pit, and is homo, 
logons with the pit in the Sphasrophora fossa of Ha swell. 
Tliere are numerous tubes from the neighbouring zooeria 
passing to the pit, and these were well seen during tlie 
preparation of the section ; also in 8, fossa the large pores 
in the pit were seen to pass into minute chambers in tlie 
zocccia (PL VI. figs. 2, 3), 

Rcuss considered that the colony grew from this pit, but 
he had missed some points of structure, though, from a 
manuscript left relating to B. rosula and which Manzonif 
published, he clearly understood that there were two layers 
ill a mature form. Kosehinsky seems to have considered 
that tlie conical form grew first and then became globular, 
but this is reversing the process. 

I think that one of the small zooecia in the centre of the 
first stage is the primary, and also in S. fossa the primary 
was probably some distance from the pit. The base of ik 
cone may also be covered by a secondary zooecial growili. 
The base of the cone usually shows the one row of radiating 
z.'joecia, but I have one specimen showing two rows (PL VL 

. . . *f . . 

B. muUiradiaia is usually 2''3 mm, in diameter, somctimei; 
showing the second layer as a cap (PJ. VI. fig. 4fl); this outer 
layer is very irregi^ar, being by n(||^ean8 always at the 
apex, in one the edge of the cap ends near to the pit. I have 
collected it mature from Brendola, Val di Lonte, Mouteccliio 
Maggiore, Prialioua, Malo, Ferrara di Monte Baldo, Crcazx/i 
near Lonigo, Vilmezzaiio, Mazaurega, and the earlier or 
stoliezkai stage from Brendola, Val di Lonte, Moutcccliio 
Maggiore, Creazzo, Malo, Spiassi. 

Tlie base of fhe cone has the zooecia arranged radially 
just as in Coneschardlina, and between the two genera there 
are only secondary diSerences oil^this surface, tliough hi 
Cofiescharellma we are unaw'are of any case of the two layeiy 
nor is there any pit, though there seem to be cases oi‘ 

* Reofis was very near this idea, for, speaking of B. muUiradkta from 
Val di Lonte, he says no other form is found and .wo cannot therefore 
hold it for a higher form of Batopora, Since thrii I have found ma'iv 
specimeas of B. stoliezkai from Val di Loute. 

f BH. fosa. del. Mioc, d’Au.'^t, ed Uugh.,” JOenk. mathjnatw. An. tlei 
WisBensch. Wiea, vol. xxivii. p. 3, p], ii, fig; 6 ( 1877). 
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several lar;?e pores probably serving the same purpose ; but 
ill spite of the very^ great similarity of form of growth 
Conescharellina has a‘ much smaller oral aperture^ with a 
trace of a sinus and muscular attachments some distance 
from the border, yfhile Batopora has a nearly straight proximal 
et]«c with contractions at the side, as in most Lepralia, as 
the genus has been understood. 

Orhltulipora and Sphijsrophoray both of which have a 
somewhat similar pit (large in SphcRrophora and lateral in 
Orbiiulipora)^ have much larger oral apertures than eitlicr 
Batopora or Conescharellina^ and have a nearly straight 
proximal edge and large curved distal end, just as in Holo- 
porelk ; further, Conescharellina has small cells with semi- 
lunar s'its, whereas none are known in Batopora^ Conescha- 
rclUna has regular elongate chambers within the cone (PI, VI. 
fjo*. and these were clearly formed after the outer layer 
of zocecia, whereas in Batopora the irregular chambers 
ore zooecial chambers formed before the outer barrel-shaped 
zXBoia. 

The small Cellepora globularis^ Reuas, from V’al di Lonte, 
is readily mistaken for Batopora muUiradiaia, as small 
specimens are about the same size, though the zooecia are 
laiyer and have two peristomial avicularia. This small 
globular form was evidently seen by Reuss* from Val di 
iiOiite, but he and others have united under that name 
larger growths, without proof that they are the same species. 

Also, Conescharellmd^ eocoma^ Neviani tv which occurs 
fiom several places in the Veneto, may at first glance seem 
to be Batopora^ but examination of various characters and 
of the internal struefere proves it to H Conescharellina (see 
k!. VI. fig. 8). 

Loc, Val di Lonte and Priabona (Rss.)j Pap Patak; 
Tap f’alvi Patak ; Pap Falva, Kolos Monostor, Bacs Szuesag, 
IVota Lu’zanska, and Ofeuer Mergel (Hungary (Perg.)), 
lioccne of Bavaria, and found by me froin Val di Lonte, 
iiiendola; Priabona; Montecchio Maggiere; Ferrara lii 
Monte Baldo ; Malo ; Creazzo ; between Sarego and Grotte 
near Lonigo(Viceiitine)-; Mazzurega jicar Fumaue, Veroueso 
(almiulant in this locality) ; S. Urbauo di ^It. Sgreve 
(Vicentine). 

* Bry. Crosaro, p. 264 (52) 

t This is the Batopora conica, Bantken, as pwyed from a specimen in 
the Jh'itish Museum sent by llaUtken, and this is interesting, i'or though 
liaiithen often refers to it, yet it is not knowa whether be has described 
Jb This spe|j[es is dealt with in my other paper. ; 
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Mamillopora simplex (Koschinsky) . 

Stichoponm simplex, Koschmsiiy, “Bry. der alt. Tert des Slid- 
”Paleonto^ra])lnca,To]. xxxii. p. 64, pi vi. hgs. 4-7 (188oj ; 
Ki?C kick Torres Straits," Proc. Roy. Dublin 

So vol W P pi. xvii. 4 «, 6, c, d (1890) ; Waters, “ North 
it'll' Rrv " Quai't. Joiirii. Gcol Soe. vol. xlvii. p. 31, pi. iv. tigs. lO-Ls 
\ ■’'fie -VtK^elis d'Ossat, ed. A. Neviani, ^‘Corall. e Bri, Neog. di 
s!ml.-’ a.” ih.ll. Soc. (leol. Ital vol. xv. p. 16 (1S97). 

Mamil/opora snM, Galvct, Kxp. Sc. dii Trav. et du Talisman, Brv, 
vol. viii. p. 424, pi xxvii. figs. 4, 5 (1907). 


Tliere are lour species called /SYlcAo/?orma iii the Nortli 
Italian Tertiary Beds, differing principally iu the position 
lui.d character of the avicularia. In S. simplex^ K., there is 
on one side above the oral aperture a large triangular 
nviculariuiu, though very occasionally one on lioth sides. 
Koschinsky tlioiight that the avicularium was below the 
oral aperture, thougli his figure would suggest its being 
altovc, apparently he mistook the zooecium to wliicli it 
hfloiiged. The second species, >8, /iru/ec/a, Ivosch., has, as 
described by Kosehiiisky, a small round avicularium (‘‘kiiopfl 
formiges— mit riindlicher Olfnung) at each side. This 
sinalUvicularium, according to Canu *, may be pointed. 

The tlnrd species (Cupuirnia) bidentata, Kss., has a small 
round aviciilai’imin at the distal end of the zooecium, and the 
ovicell is very wide, wider than figured by Ueuss. Cana 
also considers tlmt what I determined as S. simp lex yKo^ich., 
is the S. proiecUiy K., but he seems to have overlooked tlic 
fact that Koscliinsky mentioned and figured a large triangular 
nvicuhiriuni at the side of the oral aperture in S. simple, w 
8. crassilnbris, Koscl||from near Louigo, Viceiitine, has a 
projection above tlm oral aperture, often with a large central 
process or two lateral ones. 

In neither of the four species mentioned have I seen a 
central pit, nor is one mentioned, wdiile in (8ticfioponnu) 
reussi, Stol., which is the type, there is a distinct one, as 
figured by Stoliezka, and it is very marked in a specimen 
from Latdorf sent by Pergens, Other dilferciices are 
mentioned on page 82. 

The oral aperture of 5. reussi is much s’ nailer (ai)ont 
0'08 mm.) than that of the M. bidentata group, in whicli in 
the wirier part the oral aperture, contracted at the side by a 
denticle, is about 0’12 mm. It is tlius seen that tlie group 
just mentioned does not correspond with S. reussi and must 
be phiccd under Mamillopora^ Smitt. Whether S, remsi 
should he placed with Batopora wc may leave open^ 


* Dry. Teir. Turt. de.s Env. du Paivs, p. 101 (1007;. 
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Canu* united Stichoporina reussi^ Stol., and Baiopora 
nmltiradiaia, Reuss, but it does not now seem tljat this can 
be maintained. 

The North Italian specimens of simplex arc 5*8 mm. 
diameter with the dome very little raised. Kirkpatrick^s 
are 20 mm. and Calvet’s have a more elevated cone, but 
1 do not think that they should be separated on these 
grounds. 


Fig. L 



a. Oral aperture of Spharuphora fossa^ Ilaswell. X 8.5, 
j) ])o. Orbit ulipora lenticular is j Ras. X 8.5. 

(i Do. MamiUopora bidentato^ Rss. X 8o. 

Do, Stichoporina reum, Stoliezka. X 85. 

(f. Zoceciuni of Stichoporina Stoliezka. X 25. 

A. Do, MamiUopora bidentatUj Rss, X 25, 

Loc. Gotzreuth, Bavaria (Kosch.)^ and in my collection 
from Breudola ; Priabona ; Ferrara di Mt. Baldo ; between 
Grotte and Sarego, near Lonigo ; all in the Yeiieto : and 
living from Murray Island, Torres Strait also 

Cape of Good Hope and Malacca (A".) ; Saint Vincent, Cape 
Verde Islands, 21 met. [Calved), 

MamiUopora bidentata (Reuss). 

(PL VI. figs. 7, 11 ; text.fig. 1, d, e, h.) 

Cupnlaria hidenUda, Reuss; ‘‘Pal. Stud, iiber die ^teren Tert. der 
Alpen/’ Denk. Akful. Wias, Wien, vol. xxix. p. 2i7, pi. 
tijis, 1, 2 {1809); Pergens, Bry. Fobs, des Euv. de Kolosvav, p, 7 
{only in list) (1887). 


^ Bry. Tert. Ann. de Paleont. vols. ii.-iv. p. 100, pi. xi. figs. 16, b, 18. 
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Reusers figure was difficult to underst^^ but there is no 
doubt that specimens in my collection are this species, and 
also on further cleaning up the specimen from Pap Falvi 
Patak sent by Pergens the characters can be made out, 
The zocccia are raised, the oral aperture is straight below 
and is contracted at eacli side, so that of course the aperture 
was filled by the operculum, whereas in Cupukria ti e 
opening is opesial. At the distal end of the zooecium there 
is an appendage, but whether avicularian or vibracular it is 
difficult to say, thougl) probably avicularian. The openin^^ 
to this appendage is apparently round, but details cannot he 
deciphered. 

There is no pit and the primary is a small zooecium 
surrounded by six zooecia (PI, VI. fig. 7). ^ 

The ovicell is very wide and raised, similar to what I 
figured* in Fedora e^ccelsa, Kosch., and is placed beyoiid 
the avicularium — a position so far from the oral aperture is 
difiicult to explain. 

Loc. Yal di Lonte and Grauclla (Uss ), Eocene of Hmt- 
gary) ; Pap Patak; Pap Ealvi Patak ; Marne de Bnda {Pir~ 
Eocca di Sciesa, Colle Berici, and Malo, Yiceutiim 
\a, W.colL), 


, Mamillopora crassilabjis (Koscliinsky). 

Siichoporina crassilnfy>'l^f Koschiasky, Bry. Sud-Bay. p. 66, ph vii. 
figs. 1-4 (1865). 

A specimen of Mamillopora from between Grotte and 
iSarego, near Lon i go, Yicentine, has a great thickening above 
. the oral apeHure, sometimes rising in one or three processes, 
the middle one of whicli is an avicularium or vibracnluui, 
jiiid it looks like the appendage of M. bideniata very miu'h 
^enlarged and erect. No other appendage is visible, but the 
state of the fossil in not satisfactory. A small specimen of 
M. simplex f from Brendola has a thickening above the oral 
aperture, also a large triangular avicularium by the side. 
There arc six zocecia rmind the primaiy and further 
cleaning recently has enabled better study. May not this 
thickening occur in various species of the group under certain 
conditions? 

Loc, Gbtzreuth (K,\ between Grotte and Sarego. 

* “N. Ital. Bry./’ Quart. Journ. Geol. Sac. vol. xlvii. p. 20, ph 
fig. 6 (1891). 

f Loc. cit. fig. 18. 
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^Bph<Brophora fosrn^ H aswell , 

(PI. tl. figs. 1-3 j text-fig. JJ, a) 

RMharonhora fossa, Haswell, Poly, ftom Queensland Coast,” Proc. 
JJnnf Soc/n.S. Wales, vol. v. p. 42, pi. iii. tigs. 6, 6 (1880) ; 

‘‘ Note on a Curious Instance of Symbiosis,” op. cit vol. vii. p. 608 
(1882). 

Cdlepora fossa, Waters, Foss. Cheil. Bry. S. W. Australia,” Quart, 
.louiu. Geol. Soc. vol. x^vii. p. 343, pi. xviii. fig. 80 (1881) ; op. 
cit. vol. xxxviii. p. 275 (1882); op, cit vol. xxxix. p. 426 <1883) ; 
op. cit. vol. xli. p. 307, fig. 2 (18B5) ; MacGillivray, ^‘Tert. Poly, of 
victoria,” Trans. K. Soc. Viet. vol. iv. p. 108, tigs. 8, 9, 10 (1895) ; 
lilaplestone, Tab. List Cheil. Poly, in Viet. Tert, ” Proc. R. Soc. 
Viet, vol. xvii. n. s. p. 215 (1904) ; “New or little-known Poly.,” 
j’roc, R. S. Viet. u. s. vol. xiv. p. 363 (1913). 

? Celle^^ya tuhiihsa, Busk. 

On rc-examination of tlie fossil specimen from Curdles 
('reek, I find tfia,t the growth commences on the part 
Opposite to the pit, it then grows over to the underside, in 
wliich the pit is situated, a mode of growth which we have 
seen occurs in Reuss^s Diplotaxis, so tltat when we are 
lu-.king at the pit it is at the completion not the beginning 
of the zoarium. A similar pit, though much smaller, lias 
iu'cn described as the “primordial Zclle in Botopora and 
other genera (see page 80). 

H aswell described the zoarium as subsperical, slightly 
depressed, wdth a circular pit at the upper pule, a description 
quite describing specimens from Queensland, which he 
kiiidlv sent to me, as one side is somewhat flattened and the 
pdt is at the opposite pole ; but in some fossils* from Bates- 
loitl or Muddy Creek the surface with the pit is the flatter, 
showing the zooccia directed to the pit (PI. VI. fig. 1), ai/?l 
these are the best preserved of any specimens, recent or iom]f 
examined by me. In these the pit is 0'55 min. in diameter, 
and from Percy Island the six specimens have pits 0*8 nim^ 
0’6 mm., O' 55 mm. In Batopora multiraduiia, Rss., tlie pi4l 
are mucli smaller, being 0*25-0'27 mm. from Ferrara di 
.Monte Buldo, Breiidola, Moutecchio Maggiorc, and Val di 
Lonte ; a pit in OrbituUpora petiolus measures 0'3G mm. 

lUilopora w:is described as with a single “ aufrecht stehende 
Zelle.^’ This so-called primordial Zelle also in Spheeru^ 
pJwra stands out surrounded by a border, and is much 
lai get- than any of the zocecial openings, but we must now 
cail it a pit and this is referred to on page 80. This reversal 
of the position of the zooecia, though not quite the same as 
now known in Conescharellinajyet reminds us of that genus. 

* ‘‘ Fosa. Cliil. Bry. from Muddy Creek,” Quart, Journ. Geol. Soc, 
vol. xxxLx, p. 426 (1883). 
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It seems as tiiongh botli in Sphmrophora and Batopora 
the zooecia have grown over the primary in all directions 
and this we see in Orbituliporaexcttnirica, Seg, (see page 92), 
in 0, petiolus. 

The ovicell of Splm'ophora is large, round, raised, and open 
in front. 

Kelerring to the two specimens from Batesford or Muddy 
Creek, it is well to recall the fad that Haswell mentions a 
form witii a flat base without giving it a name. The fossil 
Veikpora serruta, MacG., also has a flat base and clearly 
belongs to Sphmphora. 

hoc. Holborn Island, Queensland ({{,] ; Percy Island 
Queensland, 11 fath., sent by Haswell; N.B. coast of 
Australia, sent by Brazier; South Australia (Mapkstone). 

Fimil. Curdles Creek, S.VV, Victoria; Mt. Gambler; 
Aldinga and River Murray Cliff {all A. fF. IF.), Schnapper 
Point, Bird Rock, Corio Bay, Waurn Ponds [allMacG.) 
Cape Otway, Spring Craek, Muddy Creek, Shelford, Ryans- 
ford, Moniington, Mitchell River {Mapkstone). 

Orhitulipora e.tcenirka, Segnenza. (Text-figs. 2, a, c.) 

Orhitulipora excentrica, Se>riieii/a, Le Fnrmaz. Terz.,” Atti Real? 
Aci^ad. de.i Linyei, per, o, vol. vi. p. IgO, p], xil. tigs. 22, t2a 
(1879); Neviuin, "Pvi. neog. delle Calahrie,” Pal Ital. \ol. vi 
p. 188, pi. xvii, Hgs. 15, 1(1 (1900). 

OrUtuHpwa exemtria^^ Jhhdlutay D’O^sat & Xeviani, ‘‘Coral, e 
Jlri. Neog. di Sardegna,’' lioll. Sue, (j-eol. Ital. vol, xv. p. 18 ^IBor). 

I had written a description of specimens from Mazzniega 
as 0 . excentrka, nov., before remenjbei’ing that Segueiizu 
jmd described a species with this specific name, whicii, 
although larger anti with more zooecia than the Mazzurega 
fossils, is apparently the same species. Mine are about li;e 
^me size as Neviarii's var. jiabtikta. There aj-e several 
^ccimens from material collected Jrora jMazznrega, near 
Fumane in the Veronese, N. Italy, sent to me by Profess(jr 
Parona. The age was considered Bartonian, hut is now 
eailt’d Priaboiiian, 'Ihe bilaminate depressed zoaria are 
small, about 2-3 mm. in diameter, with a stalk (as it has 
been called in 0. petiolm]y from winch the zocecia spread 
out lu fan-shaped form, more or less in rows. The stalk ai' 
pedicle is for attachment, as is tlie case with the pits of 
Batopom and Orbitulipomy and it sometimes gives a sub- 
tnangular appearance to the zoarinm. 

The zomcia are very distinct and rounded, as seen from 
above, and in the younger ones the aperture occurs aboiit 
the centre of the apparently nearly round erect zoucciu, 
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wlille in tlie larger older zooeeia the aperture has a nearly 
straight proximal border, below which there is sometimes a 
large avicularian chamber. It is, however, as a rule, very 
difficult to see the^ shape of tlie oral aperture, so that, 
althoiit^h outlined by the camera lucida, the restoration of 
some of the apertures has been necessary. 

This is very closely allied to 0. i}etiolus, Lonsdale *, and 
lie, Stoliezkat, henssf^ Vine §, and Gregory H, all show 
the central zooecia the smaller, and speak of the zooecia 
nidiatiug from the centre of the zoarium; also the text and 
fhnires indicate that it is depressed, which is not the case in 
the North Italian fossils, nor is it always so in the specimens 
petiolus which 1 have examined. Various authors have 
releired !o an ovicell in 0. petiolus^ but it is spoken of as 

Vk. 2. 


a 



c. Transverse section near base. X 25. 

proximal to tlie oral aperture, whereas it is distal and 
directed towards tlie centre of the disk.^ In my specimenlr 
of excmirica no ovicelis are distinguished, though some 
zooecia have a large suboral avicularium. 

Horizontal sections of excentrica arc extremely interesting^ 
as they show tlie primary very near to the stalk, referred to 
as the [lit ill SphcBrophoraj Batoporaj and SUchoporina, The 

Dixon’s ‘Geology of Sussex,’ p. 161, pi. i. fig. 10 {ISjO). 
t Olig. Bit. von Latdorf, p. 91, pi. hi. tig. 6 {ISOl). 
t Dry, d. deutschen Uiiterolig. p. 217, pi. i. figs. 1,2 (1807). 

§ Vine, “Notes on Brit. Eoc. Poly.,’’ Proc. York, Geol. Poly tech. 
Hoc, vol. xi. p. 1G4, pi. V. tig. 10 (1889). 

11 “ On the Brit, Palffiog. Bry,,” Trans, Zool. Soc, Lend, vol xiii. pt. vi, 
1». 2 .o 5, pi. xxxi. fig. 12 (1893), 
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round primaiT is surrounded by five zofficia, and tlien from 
these the ordinary zooecia grow, so that there are zooecia all 
round the primary, and I have already suggested that the 
first zooecium of Batopora was not py far from the pit, 
formerly mistaken for a “primordial cell. Ihe section, 
text-fig. 2, c, was made to show the central zooecia at right 
au-les to text-fig. 2, b, and the relationship of the zooecia on 
each side. Text-fig. 2, c, is magnified about twice as much 
as text-fi<^. 2, A, and is from about the line a-a, text-fig. 2, «. 
A series ^o£ transverse sections are required to completely 
understand the growth, but this is not possible. 

There is in 0. petiolus a pit to the younger zoaria, and as 
growth proceeds this is prolonged, so that in mature zoaria 
there is a tunnel from liie centre to the large external pit, 
and this can in places be seen through the layers of zooecia 
covering it. Sections show this tube more clearly from the 
centre to tlfe projection, and inside this tube fairly large 
pores occur in regular lines. 

Some of the specimens in the British Museum, marked 
Heteropora glandiformis, Gregory*, are young 0. petiolus, 
and in one case a pit can be seen. Besides this there are one 
or two which, though worn, show signs of a base like that 
of Conescharellina caacellaia^ Busk (figure 22 in a paper now 
ready). The specimens, being mounted, could consequently 
not "be examined all round, but in none was I able to 
distinguish Cyclostomatous characters. 

Reuss thought tliat the process of petiolus, subsequently 
called stalk, pedicle, or pit, had no connection with the 
structure of the zoarium, and was only accidental, but we 
now see that it is the pit^longation of the pit. 

0, petiolus, Lonsd., occurs from beds of about the same age 
as tiie Mazzurega deposit, having been found by Dixon ironi 
Bracklesham, by IStoiiczka from Latdorf, by Reuss from 
the Lower Oligoceie of Calbe and BUnde ; Vine says from 
Barton Bay ; Brackelsham ; Stubbington ; Gregory besides 
these mentions Bramshaw and Brook; Vincent and Th. 
Lefevre t say it occurs in Belgium from the Bruxellian, 
Laekenien (Upper Eocene), Wemmelien audTongrian (Oligo- 
ccue), subsequently also referred to by Mourlon; Caiiu 
mentious it from the Bartonian of Var in the Paris basin. 

Loc. of e^e^trica, Tortonian {Beg), Mioc. of Calabria 


* “ British Paloeogfuie Biyozoa,” Trans. Zool Soc. vol. xiii. p. 2i»b 
pi. .xxxii. fig. 11 (1893). 

+ “ Tftuna Laek. sup. dea Environs de Bruxelles,” Ann. Soc. Malac. de 
Beige, vol. vii. p, 29 (1872). 
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and of Cadreas sopra Bonurra, Sardinia {Nev ,) : Mazurreffa 
Veronese {A. W. coll.), ” ^ 

The forms dealt with may be provisionally placed as follows 
It is a group with erect, usually barrel-shaped ^ocecia ‘ 

I. With a pit towaifls which the zooecia are directed. 

1S67. BiTOPonA,R>*s.--Oral aperture small (0t)9mm.), nearly round 
but exaramalion ishows straight lower edge. Bi-iamlnate. Primary- 

;:S, ita“: “f 

186 i: OBBimuPORA,StoKozka.-OraIaperturahrfe^^^ with rttaMt 

lower edge. Pit at the side. Ei-multilajered, Tjpe, 0. haidin^eri, 

1881 Sp™ophoha HaswelL-Oral aperture lai^e '(012 mm ) 
will, straghf lower Orowa in all directiona from tie Trip 

zocecia, Pit central. Multi-iammate. Type. S, fossa HuhxcaU ^ 
im Si^CHOPORiNA, Stoiiczka.--^Oral aperture sm^l, Uni-Ianimate 
to bi-Iammate ? Pit central Type, S. reussi, Stol. lanimwe 

II. Usually without a pit. 

187,8. Mamiliopoba, Smitt»-Oral aperture large (012 mm 1 eon- 
tracted at each side Primary roiecium erect, aunounded TrimX 
zoMia. Only um-lRmiTOte, showing the position of the someiaTm tho 

under surface lype, Jf, y,,„, Sni. Tertiary fossils ; V rtmX 
K().scti., Af. bidentata, Rss., M. pi-oteeta, Kosch 
lail. COMSCHABELUNA, d’Orb.-Oral aperture very small, slight 
sinus, o,«rcula with muscles some liltlo distance from the border S- 
luuar slits. Cone uni-laminar, filled in byiaiyge chambers. (To SiSt 
with m the ter paper.) Type, C d’Orb. (A IcieToss 

nun IV. Italy has large pores round the apes, and one n ar tL ceatret 
larger and might be called a pit.) uenr me centre is 

explanation of plate TL 
SjMora/om, Haswell, x 10 . Surface with a te pit 
f 1 directed towards the pit. From Bates- 

ford or Muddy Creek, fosail ’i- ^ iJates* 

^recent, ^ Inland, 

Ditto X 26. Section of the pit showing the pores leading 
tothezomcia. From Percy Island ® pores leaoing 

nited ' the 

uL. N “ ^ “I? '■oiitid the fiist from 

formed >< 2.' Zoarium showiuo .Z 

M™^tre^ “ MontecchiS 

^Thbisriie*™!'. “f aocecia. 

Ditto X Ifi rlearly. 

M welllTl,'. round it, 

as weU as the ordinary iocecia. From Val di Lonte 


% 1. 

Fiij. 2. 
Fif/. 3 . 
Fij/. 4 . 


% 5. 
% 6, 
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Fig. 7. MamUhpora Mdeniatn, Reuss, X 25. Showing tbe piimary 
zocecimn and the six surrounding zooecia. From J^cca di 
Bciesa. 

Fig. 8. Coneschayeilma eocmna, Nevianh X 10. Section ffom Spla?si, 
N, It&ly. 

Fig. 9. Batopom ’inultimiJuda, Kss., X 25. Showing ovicell?. From 
Montecchio Maggiore. 

Fig. 10, Ditto, x 10. Showing the formation nf a second layer from 
the neighbourhood of the pit. Fr ui Val di Lonto. 

Fig.W. Mnmillopoyahidentiit>f,^’^\\.'% X 25. Showing ovicell. From 
Boccii di Sciesa. ia) zoarimn, x 3. 

Fig. 12. Con'^i^icharcllina eocccmi, IvevIaMi, x 25. This figure ia built up 
from various parts, as the preservation as a whole is not 
poi'fe.'t. Fi‘om Spias:ji. 


yni. — Two new African Freshwater Sponge^. By Janb 
Stepiien^S, 13.A., B.Sc., National Museum of Ireland. 

Several years ago Dr. Annandnle ( 5 ) drew attention (0 the 
SOI lie what ny.ster-like shells of tlie genus FEtheria asatio ding 
a favourable sta ting-place for the growth of freshwater 
sponges, not only on account of their roughened and often 
corrugatsd surface, but also owing to the fact that, like true 
oysters, tlieir lower valve is firmly fixed to some solid support. 
Dr. Ann and ale stated that at least one species of fre.s li water 
sponge, Cor VOS pong ilia lorkata (Weltner), had already lieen 
described from an jEtkeria shell, when an examination of the 
shells belonging to thi.s genus in the collections of the Indian 
Museum led him to the discovery of two new species of 
sponges. He remarked that lie had little doubt that other 
sponges would be brought to light if the FElherhi .shells 
preserved in museums were carefully scrutinized. Fnllowing 
Dr. Aniiandale^s suggestion, the JEiheria shells iu the 
collection of this museum were examined.^ with the result 
that two well-marked new species were discovered on one 
shell, and a few broken gem mules, too fragmentary to identif)', 
Oil another. 

As is well known, the genus occurs only in Africa 

and iu the north-west part of Madagascar. On the continent 
of Africa it is confined to the tropics, except that it descends 
the River Nile to the moutli. Many species have b(?eii 
i-iescribed from time to time, but the researches of Drs. An- 
thony and Germain ( 6 , p. 372) have shown that there is oniy 
one species — a very polymorphic one, namely jEtkeria ellip- 
iica^ Lamarck. Two varieties are, however, recognized by 
these authors — tUipticaj ynr', Igpica^ Germain, a smooth 
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form from streams and rivers, aiid^. elliplicaj var. tahifera^ 
Sowerbv, a spined form from sending water. 'J’lie fine shell 
which the two new species of 8]}onges^are growing is 
opined and therefore belongs to'the latter variety, so that we 
p,;iy conclude that the sponges lived in still water. The 
locality of the shell is given merely as Benguela. 

Sliells in the museum collection belonging to the genera 
MulUria and BartleUia from South America, whicli with 
jEtkeria comprise the family iEtheriidse, were examined 
[ilso but without any further sponges being found. 

The following seven species of sponges have up to the 
present been described from specimens growing on ^theria 
shells sumatramy Weber, vars. a and Weltner ; 
S. (Btherue^ Aimatulale ; 8. schahoiziy Weltner; Corv^'i- 
syongiila loricoia (Weltner), (A mkramphidmoides^y^ Eitnrv \ 
C. scahrispictdisy Annan dale; and Potamolepis sfetidAliy 
jade. A specimen of Spoiigtllu carten\ B)Werl)ank (Jide 
Kirkpatrick), has also been found on one of these shells, 
Weltner (il), in a paper published in the year 1913, gives 
a com[)Ietti list of the freshwater sponges known in Africa up 
to that time. Twenty-f lur 8])ecies and vari' ties are mentioned, 
Since then Dr. Annandale (5) has described two species and 
Jiifle (7) one species; these, with the two species now 
described, bring the- total number of African freshwater 
sponges known at the present time to twenty-nine species 
and varieties. Tints Africa already compares favourably 
as regai’ds number of species with other parts ^of the world 
known to be rich in freshwater sponges. 

Bpongilla {Easpongiilu) m^crospknlatay 9 f|t. 11. 

The sponge spreads in a fairly thick encrustation over 
about a tiiird of the surface of tl^upper valve of an jEikerin 
lilt'll, and coals some of tlie spines to thetr summits. 

It is of a greyish- white colour in the dried state and is 
extremely hard to the touch. The surface is raised up into 
f^nmll ridges and ratlier prominent spines. 

The skeleton is made up of very thick fibres, which con- 
sist of inultiserially arranged spicules bound together hy 
a considerable quantity of spongin. The main fibres run 
vertically upwards through the sponge, dividing from time to 
lime, and their extremities project above the general siirtace 
of the sponge and form the spines just referred to. They are 
united by rather thinner fibres at right angles to them, which 
run only from one main fibre to the next and do not them- 
selves form coiitiiiiious fibres. The whole constitutes a 
dense firin network, 
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The gehmules. «e numerous. They are spherical and 
h occur singly towards the base o the sponge. They are 
about 0-55 mm. in diamete.v Lach m surrounded by a 
thick coat of spongin. Outside tins is a ayer ot gemmule- 
spicules lyiug iwoor three deep and densely packed together. 
tL majority are arranged more or less taugent.ally, but, 
some are placed nearly vertically and project, giving the 



■a 

Spongilia {Euspongilh) macrospiculata^ 8p. D. 

X 330; &, gemmule-spiculea, X GOO. 

surface of the gem mules a slif»ggy appearance wlien seen 
under a low power of tlie microscope, Tlie foramen is sot on 
a very low tubule, wliicli penetrates tlie layer ot spicules, so 
that the opening is on a level with tbo general surface ot the 
geimnule* A few gcmraules, either singly or in groupSj 
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scattered over parts of the eliell iio^v the sponge. 

Thev are firmly attached to the shelhjrhd;^'4:*e5t ori a 
mass of gem mill e-spicuIes. " " nv/-*' - 

Spicules. — The macroacleres are slightly carved, stout, 
smooth oxea, tapering abruptly at each ejnd to a small sliarp 
point into wliicli the axial canal extendsV The spicules are 
slightly swollen at the ends, and sometimes there is a faintly 
marked swelling at llie cenfie of thei shaft ^ There are not 
many abnormal forms present, but some of tlie spicules are 
irregularly bent and occasiotially one endiis rounded off. 
More rarely both ends are rounded. Tlie macroscleres 
measure 0'275~0'335 mm. in length and have a thickness 
of 0*02-0*027 mm. They resemble in some degree the more 
pointed macroscleres of Spongilh crassissima^ Annandale, 
var. crassioTf Annandalej but they are more swollen at the 
ends and are somewhat longer and thicker, 

Tiiere are ho free rnioro.scleres present in the sponge. 

The gemmnle-F^picuh’s are short, thick strongyla provided 
witli strong spines. Some of the spicules, especially tlie 
shorter ones, are swollen in tlie middle, so that they are 
barrel-shaped j otliers are nearly spherical, but still bear a 
few spines. The spines are grouped at either end of the 
strongyla, leaving the centre of the shaft smooth, but often a 
few scattered spines oecuv along the shaft. The spines are 
stout ; typically they are strongly curved towards the centre 
of the shaft anil end in a sharp point j but many of them are 
stout, straight, knob-like projections. Tbe spicules measure 
from 0’035-0'l mm. in length and have a thickness of 0*012- 
0*016 nun,. Some of the short inflated ones are as much as 
0*021 mm, in diameter. 

Locality. Benguela j on a shell of ^^ria ellipticaj var. 
tiibifera. 

Spongilla (^Stralospongilla) benguehnsis, sp. n. 

Tiio sponge occurs in a number of very small patches 
towards the edges of the lower valve of the j^Etheria shell on 
uliich the previously described species is growing, Tliere 
are the remains of various other patclies of the sponge also on 
the lower valve in the region oLthe hinge and one or two 
miimte specimens on the upper valve. These patclies of 
sponge are very inconspicuous, as they run chiefly in the 
furrows of the shell ; in the dried state they are soft to the 
touch and their surface is even. Scattered over parts of the 
lower valve of the shell are quite a number of gemraules 
hdouging to this species. Each gemmule is firmly fixed to 
(fc Mag. N. Hist. Ser. 9. VoL iii. 7 
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the shell by means of the spongin which binds together the 
cage of macroscleres in which it is enclosed, 

The skeleton, as far as can be seen, is a rather close net- 
' work of spiculeL The spongin could not be made out, and it 
must be very scanty in quantity, as the spicules at once fall 
apart when a small specimen is sectioned by hand. 



Siujntjilki {^iruto&pungilla) bcnguelemis^ sp. n, 

Uj btrorigyla, X tj’X) ; I, developing stroiigyla, X 330 ; c, luicroxea, X COO; 
d, gt‘iuiiiule-&]>icuif >, X COO; e, gemmule freed from its cage ol 
inafvoscleres, x CO, 


The gemmule?, as already stated, are firmly fixed to tlie 
all ell by means of the spongin binding the cage of niacio- 
sckres whiclj encloses each gemmule. These macroscleres 
lie tangentially to the surface of the gemmule, tliey arc 
strongly bouini together by^ spongin, and adliere closely to 
each other, unlike the rest of the skeleton. Tim gemmule 
rests on the floor of the cage, and, at least in the dried state, 
ilicre is a consideiable space between tlje sides and roof of (lie 
cage and the gemmule. Siipilar cages of macroscleres have 
been described in other species — for example, in Spongiik 
(ctheriofy Annandale, Corvospongilla burmanica (Kirk- 
patrick), Cori'ospongilla lapidosa (Annandale), and Corvo- 
^pongilla scahmpicuHs, Aiinandale. T"he gem mules them- 
selves are spherical and are about 0*38-0’42mm. in diameter. 
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Each is enclosed in a thick coat of spongin. The gemmule- 
spicules lie iangentially to the surface, and arO emhedded in 
this coat. The spicules are fairly numerous, but are not 
closely packed together as in the allied species 8. indicaj 
Annandale, 5. sumairano. Weber, and /S. Carter. 

There is a short foramina! tubule which lies rather to one side 
of tiie gemmule in its natural position. 

Bpiciiles. — The macroscleres are slightly curved, uniformly 
niicrospined strongyla. The ends are a '^^tle swollen and 
tliere is often a slight swelling in the centre of the shaft. 
The strongyla measure 0T3-0T7 mm. in length by O'Ol- 
0'015 mm. Among them are scattered a few slender smooth 
oxea with a well-marked swelling in the centre of the shaft. 
These are nearly the same length as the preceding spicules, 
and are apparently young forms of the macroscleres, as they 
lead on t^thicker spicules wliich are obviously developing 
macroscleres and which are nearly cylindrical, but some of 
which still retain rather pointed ends. 

The free microscleres are sligjitly curved, sharply pointed, 
microspined oxea measuring 0*0t)-0'09 mm. in length by 
0’0025 mm. Some have^,a very feeble swelling at the centre 
of the shaft. 

The gem mule-spicules are small, curved, sausage-shaped 
spicules uniformly covered with minute spines. Sometimes 
the ends are pointed instead of being rounded off as is usually 
the case. There is often a slight swelling in the centre of the 
shaft. The spicules measure 0‘035-0'06 mm. iu length, with 
a maximum diameter of 0*003 mm. 

Locality. Benguela ; on a shell of .^ikeria elliptica^ var. 
liihifera. 

The subgenus Stratospongilla, Annandale (j), to which the 
foregoing species belongs, is cliiedy tropical in its distribution 
( 4 ). At the present day it is known to be represented iu 
India by three species — S* bomhayensis^ Carter, 8, indiea, 
Annandale, and S. graveleyiy Annandale; it occurs in Su- 
matra — S. sumatranaj Weber j in tropical and South Africa 
— S. rousseletij Kirkpatrick, S* schuhotzi, Weltner, varieties 
of 5. sumatranay Weber, and S. homhayensisj Carter; in the 
Fiji Islands — S* gilsoni, Topsent ; and in Eastern China — 
S. sinensisy Annandale. One species — S, dementis^ Annau- 
dale— from the Philippines is doubtfully assigned to the 
subgenus, and 8. namcelluy Carter, from the River Amazon, 
appears to be an allied form. 

Of the foregoing species, the following are most nearly 
related to Spongilla benguelmsisy sp. u. : — S. hombayensisy 

7 * 
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fir. indica, S. graveleyi, and 8 . lumatrana. All these possess 
microspined macioscleres, spined m.ci'oxea, and strongylous 
VeBmule-spicnlas. Apart from othei. characters, all these, 
txceat 8. tndia,, .ire clearly marked Off from the new species 
iy the possession of oxea as macroscleres. 8 . indica, like 
8. heng,ke»sh, sp. n., possesses stropglya as macroscleres 
but is separated from if by yarioiis dififerences m the size and 
cliaractel of the spicules, and particularly by the structure of 
the gemmules, i^ich in 8. indica are fixed to the substratum 
by their outer clutinous membrane and are not enclosed in 
cage^ of macroscleres. i 

sponge belonging to another genoa — nainelj, Ooryo- 
spongilla micramphidisboides^ Weltuer-^bas a very similar 
bjiiculation, but with the addition of free amphidiscs, the 
possession of which characterizes the genus. 
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Qn some External Charaoters of Ruminant Artio^ 

iac^y/a.— Part YIL Domesticated Cattle (Bos tauiua 'an 
B. indicus) By R. I. PococK, F.R.S. 

I. Introduction. " 

Tlie question of the origin o£ - dp ted cattle has 

extensive literature. The latest rvolnme;: on the 8ubj^^ 
known to rae was published in 1912*% the late Mr. Lydckker 
and entitled ‘ The Ox and its Kindred.^ In this the vi^sol 
previous -writers are collated and analyzed, and aceepte<f*or 
rejected as the case may be, the gerveral conclusions arrived' 
at being apparently the following : — 

1. Domesticated cattle are descended from two distinct 

species, one of which iB, tauru<i) is represented in its 
purest form at the present time hy Pembroke, Kerry, 
West Highland, and British Park breeds, tlm other 
{B. indims) by the breeds of zebus or humped cattle 
of India and elsewhere. 

2. Tlie extinct auroclis (5. prinigenim) was the ancestor 

of B. taurus, 

3. The existing banteng {B. hanieng) was the ancestor of 

^.ind/cus,atheoryoriginally propounded by Rutimeyer 
ill 1878 and supported by Keller in 1902 1- 

4. The existence in the southern and some other countries 

of Europe of cattle partaking of the characters of 
B, Uiurus and B, indicus is due to the introduction of 


* The substance of this paper was drafted iii 1912 in the form of a 
review when Tydekker s volume, ‘The Ox and its Kindred,' first came 
into my hands ; but its puhlicatiou was delayed for a variety of reasons, 
iticluding my own occupation with other wuirk and my fi-ieiid’s subse- 
quent illness and death. Reftumption of wuirli upon the Ruininanfia in- 
duced me to take- up. the paper again and cast it in its present form. 
Although oompelled to criticise some inconsistent arguments and theories 
and dispute a few stalmuents of fact it con tains, I must disclaim all 
intention of disparaging this volume as a whole. It is a valuable compi- 
lation, containing in a haudy form most of the information about cattle, 
useful to zoologists aud'^aymen, that could be compressed into the 
allotted space. . ... 

t It is singnkr that Mr. Lydeklrer omits all reference to B. mdt<ys in 
his ‘Catalogue of Ungulate flainraals/ published in 1913. According to 
Ids views this fornj should Tiave found a place under the subgenus Bibos, 
Perhaps the veasdn for ita^omiasum is that it possesses none of the cha- 
racters of that group. It may be noted that if the opinion of the descent 
of from 6a«fwj^ true, tnrficiw differs not merely specifically, 
but subgeherically, accord fbg to Lydekker, f^m 
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tlie hittav into Europe and its subsequent interbreeding 
with the former. 

Proposition 2 may pass as proba,bly true*. Proposition 
3 appears to me to be equally probably untrue ; while propo. 
sitioM 1 and 4 are open to dispute in the sense that they are 
founded on facts susceptible of other interpretations. 

11. 'i'HE Banteng-descent of the Zebus. 

Ciificisin°- this theory first of all from the etlinological, 
and admittedly therefore from a purely theoretical, standpoint, 
it appears to me improbable that a species domesticated by 
the Javanese belonging to the Malay stock of the Mongolian 
race of man was the ancestral form of the cattle of the people 
of India who belong to a different race. More likely does it 
seem that the ancestors of modern humped cattle were brought 
to India by invaders entering the country by way of the 
Punjab and Sind, unless an autochthonous species, now 
extinct as a wild animal, was found ready to hand for the 
purpose in India itself. 

There are reasons for believing that tlie humped cattle have 
been a domesticated type for a very long time, certainly fora 
few thousand years B.C. So far as I am aware, there is no 
evidence, one way or the other, of the antiquity of the banten^ 
as a domesticated animal j but if Eutimeyer's tlieory, sup- 
ported by Keller and Lydekker, that the banteng was the 
ancestor of the zebu be true, its domestication must be assigned 
to a mucli earlier date to account for the acquisition of tlie 
distinctive peculiarities of the zebu. Yet, if this be so, it is 
surely strange that the domesticated banteng of Java and 
Bali differs in no important points from wild members of tlie 
species, still found in Java and Further India. Tliis fact 
appears to me to be strongly suggestive of the conclusion that 
the domestication of the banteng lias been of comparatively 

* This appears to be Prof. Ewart's opinion (P. Z. S. 1911, i. p. 281). 
In coucludinf? bis study of the skulls of Korn an cattle obtained at New- 
stond, he wrote : — “ Hence it may be said that up to at least the Bronzt' 
2 \<^e the ujajorily of the domestic cattle of Europe were the descemlarit,' 
of Boi primiyenius—mm^ being nearly pure desctuidants of the inipoito.l 
‘Celtic' shorthorn breed, while othjrs were pure or nearly pure descen- 
dants of the indigenous wild urus {Eos iaurw primigeniia). But since 
heasi-umea it to be probable that the “ Celtic” shorlhom was itself li 
domeslicated dwarfed descendant of an Asistic variety of Bos pnmigemuh 
there is clearly only one >vild species invi Ived iu the ancestry. Tl»e 
evidence which excludes other breeds of cattle from this genealogy does 
not appeal to me as at all convincing. 



External Vhctraclers of KuTiitnant Afltoelact^la. 103 

short duration. It may not indeed date back beyond the 
Dutch occupation of Java in the seventeeth centiiry. 

In the second place, the theory seems to me to be inade- 
quately supported on the zoological side. Judging from the 
banteng I have seen, I should, say there is nothing distinctly 
zebu-like about them except tlie sloping croup and the sexual 
dimorphism in colour. Apart from these characters, which I 
suspect are primitive in the Boviuse (c/. infra, p. 108), banteng 
exhibit no noticeable resemblances to zebus, except such as are 
shared by many European cattle above suspicion of zebu||pod, 
in their veins, Banteng, indeed, are remarkably “taurme” 
in style apart from their white stockings, white rumps, elevated 
withers, and the roughness of the naked skin of the inter- 
cornual area in adult bulls. And these characters, be it 
noted, also differentiate them from zebus, which, in my expe- 
rience of many individuals of the best-defined breeds, never 
show a trace of them. This is not what one would expect if 
the theory of the relationship between the two types were 
sound. Mr. Lydekker certainly suggests that the white 
tetlock-riiigs seen in some zebus may be the remains of tlie 
white stockings in the banteng; but whatever be the value of 
this suggestion, it is discounted in the question at issue by 
the presence of this ring in some English park cattle claimed 
to be of pure aurochs descent, 

Mr; Lydekker also attempts to explain the hump so charac- 
teristic of zebus as the concentrated remains of the tissue 
covering in the banteng the high spinous processes of the 
thoracic vertebrm, suggesting that it was left behind, so to 
speak, when according toithe theory these bony processes 
became reduced during the evolution of tlie zebu from tliat 
species. T do not tliink this theory of tlie origin of tlie hump 
need be discussed until the supposition upon which it rests, 
that tlie vertebrae in question have been shortened, is supported 
by more evidence tlian is at present forthcoming. For 
myself, I sliould be inclined to compare the hump of the zebu 
to the accumulation of tissue which may be seen just in front 
of the withers in many well-fed European bulls (see, for 
example, pi, xiii. of Mr. Lydekkev^s volume), and wliich w'as 
quite pcrceplible in a bull banteng recently exhibited in the 
Zoological Gardens. However that may be, it cannot in ray 
opinion be seriously claimed that the hump of the zebu and 
the elevated dorsal crest of the banteng are evidence of 
affinity between the two. The external appearance of the 
animals, in short, affiords no support to the view that the 
banteng is the ancestor of the zebu. 

It may be recalled tliat the difference in voice between 
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B.indicus and S. lias been fr^uently advanced a, 

evidence of tbeli- specific distinctness.; lo tins I shall refer 

later (p lOil) K tliere is any truth in the claim, the ar^-a- 
rnent disposes of tlie theory of the banteng descent of th, 
zebu The voice of the zebu I have described below Ifc 
differs considerably from that of the banteng which I have 
beard described as a roar or bellow. Perliaps BlanforTs 
phraseology applied to the voice of the gaur will convey a, 
good an ideca of it as any. He said it is '' a prolonged call, 
not^ery unlike the lowing of Bos taurus^ but utterly unlike 
thatof B. indicusJ^ Blanford, however, seems to have bee a 
unacquainted with the true call of the zebu {cf, infra^ p. 109), 
In my opinion, tlie voice of the zebu differs at least as much 
from the voice of the banteng as it does from that of 
B. taurus ; but for reasons given below I do not think tlm 
necessarily disproves the theory of the descent of the zebu 


from tlie banteng. 

The evidence derived by Rutimeyer from the form of the 
skull in the banteng and zebu is rendered, in my opinion, 
untrustworthy by the extraordinary variability of the skull 
in domesticated cattle. In any case, the cranial resemyances 
between the two are not close, as a comparison between Ly. 
dekker’s figure of the skull of a bull Grujrati zebu (publislu d 
on pi. XX. of liis volume on the Ox) with his figures of the 
skulls of the Javan and Bornean banteng (published on 
pp.24&26of his ‘Catalogue of Ungulates’ in 1913) will show. 
The banteng-skiills, indeed, have a relatively longer forehead 
and shorter face, and thus approximate to the typical taurine 
type. Nevertheless, the' skull ^s so plastic that I slionld 
liesitate to take it as a reliable guide to affinity, one way or 
the other, where domesticated animals are concerned (c/. 
infra^ p. 106). 

One other point may be referred to. In both the gayal 
and the banteng, representing two distinct species of the 
Bibos group of cattle, the urethral canal of the penis ends in a 
small pointed process, free from the swollen termination of 
the glan^ In tlie zebu tliere is no such process, the urethral 
canal terminating, as in typical BoSj on tlie underside ot the 
swollen end of the glans (Ann, & Mag. Nat. Hist. (9) ii- 
pp. 451, 454-455, 1918). 


III. The Characters of Bos ismcts and Bob taurus. 

Tiie principal differences between an average Indian zebu 
and an average British or Spanish fighting bull are well 
known, The zebu has a hump of fleshy and fatty tissue on 
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the front of the withers, a more sloping croup, a heavier 
dewlap, a longer narrower skull wi^h relatively shorter frontal 
and longer nasal maxillary region; and horns whicli are more 
upright in direction of growth. The European animal, ou 
the contrary, has no bump, the plane of the croup is in a line 
with the back, the dewlap is shallower, the skull shorter but 
with its frontal portion relatively longer, and the Jibvna are 
more horizontal in direction of growth. TTie voices, of the 
two also are different, but not so different^as 'literature would, 
lead one to suppose. Habits and constitution supply fiygflier 
differences. , % 

If there were no other types of domesticated cattle in 
existence there would be grounds for the opinion’ of Hly^h. . 
and others as to the specific distinctness of the two type’s. ■ 
But when the differences are analyzed they appear to me to 
lose much of their weight. Even amongst undoubted Indian 
zebus there is immense variation in most of the characters 
mentioned, the hump alone, so far as I am aware, forming an 
exception. The characters may be considered in order : — 
}lQfns , — Of the liorns of the zebu Lydekker (pp. 132-133) 
wrot^ — The horns of all humped cattle— both Indian and 
African— differ from those of the aurochs and the related 
types of European domesticated cattle by their distinctly 
lyrate shape, the first main curve having the convexity in 
front instead of behind. Their tendency is also to gro^ 
upwards and backwards rather than forwards.” This state- 
ment is untrue. In the first place, the horns of Hebevstein’s 
aurochs (pi. iii.) are very like those of the Gujrati zebu 
(}d. XX.) in direction and curvature. In the second plac(“, 
the horns of zebus are so variable that it is impossible to 
affirm anything definite with regard to them. From the type 
above described by Lydekker from the Gujrati breed the 
horns may deviate by taking a horizontal direction sideways 
or a horizontal and forward curvature or a downward inclina- 
tion. Most curious of all is the type seen in the Mysore 
breed, wdiere llie horns arise close together on tlie top of tlio 
head and recede backwards and upwards, the wl^e of tlie 
anterior surface being concave. In the calf, indeed, they 
begin as erect buds, not as lateral horizontal buds as in the 
Gujrati. With regard to the question at issue, the point to 
he noticed is that the Mysore zebu differs more from the 
short-horned zebu in the position and curvature of the liorns 
than the short-horned zelm differs from shoii-horned British 
cattle. Yet no one supposes these zebus to be other than 
domesticated breeds of one and the same species. 

In European cattle, even setting aside for the moment 
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those breeds claimed to be of partial zebu descent from the 
shape of their horns, great variation m these appendages is 
met with. In any considerable herd of shorthorns the 
horns may be elevated, depress^, or horizontal ; and in 
closely related breeds like the Chartley and Ohillmghani 
park cattle the horns differ greatly, being long and down- 
turned in the Chartley and shorter and upturned in the 
Oiiillingham (see Lydekker, pL iv.). Yet in spite of- these 
differences the one breed, I take it, has as much chum as the 
other to be regarded as a pure-bred representative of B. taums^^ 
Apart from the qualification, I entirely agree with Prof. 
EwarPs dictum (P. Z. S, 190, pi. i. p. 272) ; “ Except 

when they curve forwards at right angles to the frontal s, {is 
in typical Celtic shorthorns, the horns assist but little in 
settling the race to which the Newstead skulls belong.” I 
am not, however, sure whether tlie term “race” is used in 
this connection to signify artificially formed breeds ” or 
jiatural' “ species ” or “ subspecies.” 

ShxilL — As stated above, the skulls of typical zebus differ 
from the skulls of European cattle of assumed purity of 
descent from the aurochs in having the frontal region#! the 
skull shorter and the naso-maxillary region longer, coupled 
with orbits which are less prominent. Although importance 
has been attached to these points in the attempt to prove 
H^pecific diversity between the two types, it is surely a matter 
of common knowledge that, in some domesticated mammals 
at least, no part of the skeleton is so plastic and subject lo 
such profound variation in structure as the skull. This is 
well shown in dogs and almost equally well in cattle. One 
instance only need be cited in suppoii: of this statement. 
Speaking of the Niata or Nata breed of La Plata, Darwin 
remarked that “on compaiison with the skull of a common 
ox, scarcely a single bone [of the skull] presents tlie same 
exact shape, and the whole skull has a wonderfully different 
appearatice.” It is needless to mention all flie peculiarities 
described by Darwin and Owen, the most remarkable being 
the upw#^ curvature of the jaws, the short broad foreliead, 
the extremely abbreviated nasal bones, and the union between 
the premaxillse and the lacrymals. Tliese cattle breed tme 
to type, and the interesting thing about them is that tlie 
breed must have originated since 1552, wlien cattle were 
first introduced into [South America. Here, then, we have a 
clear case of the formation from ordinary European cattle ot 
a type difftring from them most profoundly in the structure 
of the skull. With this proof of the potential variability ut 
the bones of the cranium in European cattle before ns, what 
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justification have we for assuming that the comparative!/ 
sliglit differences between the skulls of European cattle and 
humped cattle indicate initial specific distinctness between 
these two ? Obviously very little. 

Tlie unsatisfactory nature of the evidence supplied by 
skulls and horns, is attested by the variety of opinions held 
by author's who liave attempted to solve tlie difficult question 
of the origins of domesticated breeds of cattle, by relying 
largely on characters furnished by th© cranium and its 
appendages. 

Dewlap. — Tlie dewlap in zebus is often heavier and deeper 
imd sometimes rises nearer the chin * than in European 
caitle believed to be of unmixed aurochs descent. I cannot 
satisfy myself as to the precise value attached to this feature 
by Lydekker. He quotes it as characteristic of zebu, when 
'ontrastlng them with the European breeds of the aforesaid 
ype, and more than once cites it as evidence of zebu blood in 
hose European breeds that reproduce the character. But a 
irecisely similar difference in the development of the dewlap 
exists between the domesticated guyal and the wild gaur ; yet 
in this case (pp. 149 & 177) Lydekker uses this difference to 
support the view that the gayal is nothing but a domesticated 
lace of the gaur, and ascribes the larger size of the dewlap in 
the former to tlie effect of domestication, adding “ the exces- 
sive development of the dewlap in the humped cattle of 
India is perhaps also the result of domestication.” I quite 
agree with this view, but it clearly disposes of the claim that 
the larger size of the dewlap in zebus is evidence of their 
specific distinctness from pure-bred European cattle. 

ifan.— Blyth stated that the ears of B. tndicus differ from 
those of B. taarus in shape, being more pointed. In a 
general way this is perhaps true; but no zebu that I have 
seen has ears approaching in apical attenuation those of the 
Hungarian cow depicted by Lydekker on pi. xv. Even 
amongst zebus themselves the ears differ so mucli in size and 
shape, as may be seen by comparing those of tlie Gujrati and 
Mysore breeds (pi. xvii.), that no reliance can be pUced on 
these organs as evidence of specific distinctness Ktween 
zebus and normal European cattle. 

Croup, — Although zebus typically have a sloping croup, 
suiihiever, within my experience, a horizontal croup like that 
ot European caitle, nevertlielesa the differences between zebus 

* M^any of Lydekher’s figures illustrating breeds of European cattle 
8 low the anterior lobe of the dewlap in the interramal area behind the 
as lu zebus. 
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in this particular is very great, as is shown hy the Mysore 
and Gujrati breeds represented on^ pi. xvii. The Gnjrafj 
zebu, indeed, has a croup very sensibly approaching that o( 
European cattle in its elevation. 

One or two colour-characters are mentioued b; 
Lydekker as evidence of specific distinctness between 5. taum 
and B, indicus. He speaks of white rings round the eyeg 
and fetlocks as characteristic of tiie zebu. But since sijclj 
typical examples of taunts as park cattle by no means 
infrequently have white rings round the fetlocks, and since 
the hair round the eyes in Jerseys, wfHch are beyond suspicion 
of zebu blood, should, as Lydekker says (p, 115), be 
cream-coloured or greyish, it is quite clear that no value cna 
be attached to these points. Again, the presence of a li-dit 
spinal stripe in Kerry cattle (p, 95) in the Craven breed'^of 
longliorns (p. 84) and in Castilian bulls (p. 132) is quoted ns 
certain evidence of aurochs descent. Very likely that is the 
case. But a white spinal stripe is not uncommonly present 
in pure-bred zebus. Hence if this character has the siguii]. 
cance claimed for it by Lydekker, it is evidence of consan- 
guinity between B. taurus and B, indicus. 

Finally, in the tendency exhibited by bull banteng to 
become black, and tlnis depart from the rufous tint of cows 
and young bulls, Lydekker sees the origin of the sexual 
difference in colour between some breeds of zebu, the cows of 
wiiich are whitish while the bulls are blackish or iron-grey* 
But traditional information about the aurochs suggests that 
that species also was sexually dimorphic in colour. One 
auroclis indeed was recorded as grey — presumably, tliat is to 
say, zebn-like. Hence the colour-difference between the sexes 
of zebus cannot be claimed with assurance as a banteiig 
character. So far as it goes, indeed, it suggests closer 
affinity between the zebus and the aurochs than between tlie 
latter and typical breeds of Boa taurus, in wdiicli the sexes 
are, I believe, alike. But I am not prepared to lay any great 
stress upon this point, because, as stated above, I suspect 
sexu^dimorphism of colour in cattle to be a primitive 
character inherited from a Tragelaphine ancestor t* How- 

* Bull calves of the Mysore and Gujrati breeds begin to darken in tia 
first year. 

t I-.ydekker (pp. 32-33 & 253) appears to have been attracted bj 
Prof. Bonnberg’a view that cattle are closely related to the gnus 
chates). He adds, however, that although the direct ancestry of the ox 
tribe is still unknown, the earliest representatives of the group are rphted 
to the buffaloes, which constitute in some respects the most primitive of 



External Characters of Ruminant Artiodactyla. 109 

>ver that may be, it may be claimed that the coloration of 
Jehus and European cattle aiFords no support to the yiew 
that they belong to distinct species. 

Ypice, — Blytli' and those who have copied him attach great 
importance to the voice as a criterion of distinct specific origin 
between B» indicus and B, taurus. He and Blanford 
described the voice of the former as a grunt utterly unlike 
the “ lowing'* or bellowing of Enropeaii domesticated cattle. 
Tills is only half the truth. Zebus, on the whole, are silent 
animals, but now and again tliey utter an abbreviated or 
prolonged grunt recalling that of a yak or American bison. 
But they also call with a loud voice which may be perhaps 
described as somewhat intermediate between the “ moo ” of 
an ordinary cow and the hoarse “baa” of a sheep. The 
sound is distinguishable from tliat of a cow or bull of British 
cattle, but I have heard a zebu calf, fretting for its mother, 
call her with a voice very like that of an English " shorthorn” 

call'. , . . 

The voice is certainly a criterion o£ kinship in wild 
animals ; but to what extent it is to be trusted in domesticated 
forms appears to me to be doubtful. It is admitted, 1 take it, 
that domcsticattd fowls are the unmixed descendants of the 
Baiikiva jungle-fowl (^Gallus gallus). Nevertlieless, the crow 
of the latter is generally, within my experience, distinguish- 
able from that of the former, though unmistakably like it : 
and different breeds of domesticated fowls often differ to a 
certain extent in voice, tlius attesting tlie variability, though 
limited, of this character. Domesticated dogs, too, differ 
from wolves in having added tlie bark to the howling voice 
common to both ; yet the wolf or the jackal —it matters not 
which in the present connection — is usually accepted as the 


the living forms and are those whose horns come nearest in shape to 
those of gnus. This author’s reliance on the shapes of horns as tests of 
affinity led him into few more unintelligible errors than this, excepting 
only his employment of the curvature of the horns, a manifes^ useless 
character for the purpose, as a ba^ for the classification of tl^Bovidse 
in his ‘ Catalogue of Ungulates,’ With all respect to Prof. Lonnberg, I 
am quite sure that his opinion about Comiocn<et€S and Bos is unsound. 
The anatomical evidence that gnus are specialized hartebeests (Bubalis) 
and that the cattle are specialized Tragelaphines appears to me to be con- 
clusive. The view that close affinity between the Bovines and Trsgela- 
phines, attested more particular^ by the Anoa, the primitive Asiatic 
buffalo, is quite in keeping with Lydekker’s above-quoted statement that 
the earliest representatives of the oi-tribe are related to the buffaloes, 
which in some respects are the most primitive of living forms of Bovinsa<^ 
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wild prototype of the dog. Moreover pure-bred dingoes a„j 
some Eskimo dogs, I am told never bark But no one believe, 
tliem on tliat account to be speciBcally distinct from dog, 
which habitually bark, For these reasons , I do not think 
tlie differences between the voices of B. indicus and B, taum 
can be held as proof of specific difference between them, an] 
the same concession must be made in the case of the claim of 
the banteng descent oi B, indicus. , i ♦ t v 

llcdfits, Blyth pointed out that humped cattle xn India 

differ from ordinary European cattle in that they never seeic 
shade and never go into water and stand there knee-deep, 
Lydekker (p, 150) quotes this passage in Iiis endorsement o!' 
Bly til’s opinion that the zebu is of different^ specific descent 
from European cattle; but lus acceptance of the theory tlmt 
zebu are domesticated forms of the banteng involves the coin 
elusion that an equally great change in habits has taken 
place, the banteng being a forest-dweller like its ally the 
gaur/ Moreover, when discussing (p. 89) Professor Hughes’s 
denial that British park cattle were derived from an ancestor 
which dwelt in forests, ho admits that the habits of domesti- 
cated cattle have varied to some extent from those of thnir 
wild ancestors. Tliis admission is founded on the knoivti 
liabit of park cattle of lying out in the open during periods of 
repose, coupled with tlie assumption that the aurochs [Jl 
jmmigenius] resembled the gaur in seeking shade. Aithoiigli 
the truth of this assumption cannot, in my opinion, be 
granted, considering that the gaur is a tropical Indian species, 
whereas the aurochs inhabited temperate latitudes in Europe 
and Asia, Lydekker’s opinion that a change of habit has 
taken place in paik cattle deprives of its value liis support of 
Blyth’s claim tliat the further change in tlie case of the zebu 
is evidence of specific difference of origin *. 

The zebu’s avoidance of water may perhaps be exphiind, 
without reference to specific ancestral traits, by its beinjf 
originally, at aU events, a breed raised for survival in hot 
desert countries where water was periodically scarce, aid 
where m times of drought and shortage of food the Immpwaj 
useful Wr the sustenance it supplied. In specimens kept on 


* An interesting case attesting variation in habits and instincts of 
park cattle was reported to me Boiiie years ago. The Zoological Socittj 
sent a bull and a cow of a mixed Vaynol and Chartley breed to Cakutti, 
The bull soon died from exposure to the sun, disregarding the shade oi a 
tree in the enclosure. The cow, having the instinct to avail herself o 
the shelter, survived. 
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slioit rations the hump soon begins to dwindle and sag like 
that of a camel. Prof. Ewart has, I believe, suggested a 
similar explanation for the accumuktiona of fat on the rump 
and tail of some breeds of doniestic*ed sheep. 

The constitutional difference between zebus and British 
cattle, shown by the capacity of the former to withstand the 
climatic and other conditions even o$*Brazil and Jamaica, to 
which British cattle succumb, is precisely what one would 
expect in the case of two breeds adapted for generations to 
such widely different physical conditions as are supplied, on 
the one hand, by tropical India, and, on the other, by 

temperate Europe. 

Blyth maintained that zebus differ from European cattle in 
tlieir habitual method of carrying the head when at rest. 
This is quite true of some breeds ; Gujrati zebus, for example, 
liold the head somewhat elevated and not in a line with the 
sniiie in the attitude characteristic of Bos taurus. Tl»e 
splendid appearance of this breed of zebus, indeed, is due to 
that circumstance, and, when they are startled, to the alert 
stag-iike lift of tli^head so different from the slouching 
carriage observable in other cattle. But Blythk claim does 
not apply to all breeds. Mysore zebus, for instance, stand 
with the iiead depressed very much as in ordinary cattle. 
These differences between tlie two breeds of zebus are well 
illustrated on pi, xvii. of Lydekker^s book, showing a Mysore 
cow in repose and a Gujrati bull standing at attention. 

So far, then, as habits are concerned, there appear to me 
to bo no difficulties in the way of believing in the common 
origin of B. taurus and B. indicus. 


IV. Eukopkan and Egyptian Cattle op supposed 
Zebu descent. 

Most writers who have written on the subject find evidence 
of zebu blood in many breeds of cattle of Southern and 
Central Europe, the character of the horns forming tlie 
principal criterion. This claim may be peifectly||ue, but 
the testimony produced in its support is by no means con- 
vincing. Take, for example, the Transylvanian btftl illus- 
trated on ].d, i. of Lydekkerk book. This beast has the long 
body, straiglit back, high croup, long forehead covered with 
curly hair, sliort naso-maxillaiy region in the skull, and 
short thick legs wrapt up in one*a conception of British 
^liortliovna and park bulls. A comparison between the figure 
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in question and tliat of tlie Vayool bull on pi v. bears out 
tins contention. Tiie dewlap of the Transylvanian bull is a 
little deeper, it is true, bg it is not appreciably deeper than 
in the Swiss and SimmTiitbal bulls, witbout claim to zebu 
blood, depicted on pi xiii. The only stiiklng difference 
between the Vaynol and the Transylvanian bulls lies in tlie 
horns, which in the lalter are much longer and extend at 
first horizontally outwards and then upwards; but they are 
not like the horns of any Indian zebu I have seen, and differ 
no more, peibaps less, from the upturned iiorns of the 
Cljillingliam breed than the latter differ from tlie downturned 
Iiorns of the Chartley breed shown on pi iv. Hence it 
appears to me that the evidence of zebu blood in the Tran- 
sylvanian bull is quite untrustworthy; and if theliead of this 
animal be compared with the skull of the Spanish draught ox 
(pi. xiv.), another breed of assumed zebu descent, it will be 
evident that, so far as the head and horns are concerned, the 
two breeds are very much alike. Tlie assumption that the 
Spanish draught cattle are wholly or partly zebus, in which 
the hump has been eliminated by smective breeding or 
crossing, seems to me inadequately supported by the facts. 

The same theory has been put forward to explain the zebu 
descent of some of the hutnpless cattle o1 ancient Egypt, and 
to illustrate tlie cliaracters of these cattle Lydekker reproduces 
two figures from Egyptian monuments— one (p, 135) showing 
four cows, the other a bull {pi xvi.),— which in general style 
resemble the Transylvanian bull aforesaid, and are believed 
by Durst and Lydekker to belong to the same stock and to 
have been introduced into Spain. That the Egyptian cattle 
belong to the same stock as the Spanish may be admitted, on 
the evidence, as probable, %d that they were introduced into 
Spain as poesible ; but since they have the long bodies, 
li urn pi ess withers, high croup, and shallow dewlap of typical 
examples of Bos iaurus., .the claim that they are zebus with 
tlie hump artificially suppressed is surely unwarranted. At 
all events, the identification of these cattle must be admitted 
to be a natter of doubt. If tiiey are not zebus, as I maintain, 
what beffimes of the theory that their supposed introduction 
into Spain by the Moors or other invaders supplies the 
explanation of the alleged zebu blood in Spanish draught 
cattle? 

I find similar difficulties in agreeing with Lydekkei’s 
determination of the Nineveh bull, depicted on p. 64, wliioh 
lie says appears to be an auroclia despite the absence of tlie^ 
mane and the excessive length of the tail The animal^ 
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liowever, lias a collar on the neck su^picionsly aiiggestive of 
domestication. It may be nofcicfd, tOo, tl»at the elevated 
carriage of the head recalls tliat oE the (luirati zcbirshown on 
pL xvii. I^dekker also remarks,^ in connection witli tins 
supposed aaroch?*, tliat it is ** quite unlike tlie figure of t!ie 
{incient Assyrian humped ox ” reproduced on p. 140 of hia 
book. Of these he wrote ; — ** In the„ contour of the neck and 
slionldera, aa vvell as in the direction of the horns, the repre- 
sentations of these humped cattle differ widely from those 
apparently representing the aurochs (p, 64). That these 
long-horned cattle did not come from Egypt is demonstrated 
by the presence o£ the well-developed iiump, but the horns 
are of the Egyptian type.” 

I cannot in any ^vay reconcile these statements with the 
facts. The figure shows a pair of heavily built, short-bodied, 
long-legged oxen, witli high carriage of the head. The animal 
in the foreground is polled, and has a very poorly, not a well- 
developed hump. It might pass for a polled zebu with an 
incipient hump, although the dewlap is absent, instead of 
being well grown as It is in that breed. The animal in the 
hackgTOund, mostly hidden by its companion, has stout horns 
of medium length, which, instead of resembling, as alleged, 
tlioso of the Egyptian cattle in their upward trend, are turned 
horizontally forwards in a line with the back, the point only 
being hooked upwards, almost exactly as in tlie figure of the 
Augsburg aurochs (pi. iii.). These horns appear to me to 
dltfer in no important respect from those of the supposed 
Assyrian aurochs, except that they are a Utile longer. The 
hump is not shown in the illustration ; hence, if present, it 
was not larger than that of the ox in the foreground. 
Granting the presence of a small Ifcunip, it may be maintained 
tliat in that particular only does the lionied bull of the pair 
in question, believed to be a zebu, differ from the above-quoted 
Nineveh bidl, believed to bo an aurochs. • 

If Lydekkor’s identification of these two Assyrian bulls bo 
correct, it seems to me that the Conclusion derived therefrom 
is precisely the opposite of that wliicli he maintains, iu tlie 
sense tliat the case supplies very strong evideiSifc (rf the 
auiuchs descent of the zebu. But apart from allowing that 
these Assyrian sculptures furnish interesting evidence of the 
existence of domesticated cattle approaching the zebu-type in 
many particulars in Mesopotamia at an eaily historic period, 
I do not tliink very great reliance should bo placed upon 
slvuetural dt^tails in mouldings apparently largely couven- 
tioiial, fily purpose iu referring to these ami oilier cases 
Aua. if; Ma^, K Hist, Ser. 9. VoL iii. 8 
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discussed in this section, is to show that the diversity of inter, 
pretation of which they are susceptible weakens the foice of 
tlje contention that European breeds of cattle are of dual 
specific origin. 


V. Conclusions. 

L Indian humped cattle (Bos indicus) are not descended 
from the baiiteng (Bihos banteng)^ but from some 
species of Bos^ to wliicb genus, or subgenus, they 
belong. 

2. They intergrade in almost all characters with Bos 

iavTUs. Such differences as typical representatives of 
the two breeds exhibit are quite compatible with tlie 
view of tljeir descent from a common ancestor, probably 
the aurochs {B, primigenius) ; but zebus may be tlie 
descendants of a form of Bos differing subspecifically, 
perhaps s]iecifically, from B. prmigenmSj but closely 
related thereto. Nevertheless, if that be so, the ex- 
treme differences between B. taurus and B. indicm 
are not traceable to original ancestral differences, but 
arc tlie product of long-enduring domestication, under 
widely distinct physical conditions, coupled with 
selective breeding along divergent lines guided by 
different tastes and needs*. 

3, The claim that some European cattle have an admixture, 

small or great, of zehu blood, due to the human iiitroJ 
duction of that stock into Southern Europe is rot 
established by the facts adduced in its support. It 
may, however, be true. On the other hand, the alleged 
zebu cliaracters of sucli cattle may be explained, if tlie 
allegation be sound, by their representing stages in the 
evolution of the zebu type from Bos primigenius. 


“ * Although the conclusion that tavrus and B. indievs had a comiuoD 
ancestor or are possibly the descendants of two closely allied forms of 
Jlos has been reached by the analysis of a different class of facts, it seems 
to coincide with that of several modem students of the group. Prof. 
Kwart, f(# example (P. Z. S. 19]], pt. ii. p. 281, footnote), thinks it 
probable that the long-browed short-homed zebus are probably repre- 
sentatives' of the small domesticated ox of Anau, the so-called Celtic 
Fhorthora, itself of aurochs descent. Perhaps the settlement of the 
disputed relationship between Bot namadteus, the so-called Asiatic 
aurochs, sud, Bos primiymius, the European aurochs, which was ajipa- 
rently also of Asiatic origin, may supply an answer to the still doubtfiil 
question as to whether the domesticated cattle discussed in this paper 
tjace their descent from two distinct species of or from two local 
glees of a single species. 



Oh some small Mammah from Cutamarca* 


115 


X . — On some mall Mammals from Catamarca, 

By Oldfield Thomas. 

(Published by permission of the Trustees of the British Museum.) 

The Britisli Museum has received a small collection of 
? cl mi r ably prepared skins of m^mals. mostly rodents, 
oblained at Cliumbicha, Catamai'ca,*y Sr. E. Budin, and a 
list of these seems desirable. 

Cbuniblcha is about 60 kilometres due south-west of the 
town of Catainarca, and lies at an altitude of about 600 metres. 

The collection consi^s of eiglity-nine specimens, belonging 
to nine species, of which one has already been, and two are 
now, described as new, 

1. Eligmodoniia marica, Tlios. 

Ann. & Mag. Nat. Hist. (9) il, p. 483 (1918). 

^ . 299, 311 ; ? . 296j 312. Eastern, desert, side of 
Cliumhicha. 

Notes about this beautiful little species have already been 
publislied (/. c,). Its type is no. 311. B.M. no. 18. 11, 11. 1. 

It is readily distinguishable by its small size and snowy- 
white belly. 

The four specimens were all caught in one place in the 
€esert area to the east of Chumbicha, and none were seen 
elsewhere. 


2, Ilesperomgs murillus cordovetmsy Thos. 

S . 231, 251, 292, 298, 300, 302, 306, 307, 313 ; ? . 297, 
301, 303, 304, 305, 308, 309, 310. 

“(Vught among the wild cactus-plants. — E. 

The type-locality of cordovensis is Yacanto, near Villa 
Dolores, Cordova, some 250 kilometres south-east of Chuin- 
liclia. 


3. Graomps sp. 

d . 226, 232, 233, 236, 237, 245, 254, 260, 262, 263, 274, 
2i5, 278, 281, 285, 288, 291, 293, 294, 314; $ . 223, 244, 
250, 261, 264, 279, 282, 284, 295, 315. 

This fiiie series will be of much aevvice when time and 
material are available for a thorough study of this difficult 
gcmis. Among these specimens tiiere are examples with the 
belly-haiis white to the roots, and others with slaty-based 

8 * 
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ventral hairs, hut how far this is in part a character of age 
remains to be seen. 

The present form seems most nearly allied to G, chaco. 
ensu and locl<woodi^ but for the moment I prefer not to 
venture a definite determination of it. Its teeth and bullse 
are larger than in the geographically adjacent G. centralu. 

Phyllotis sp, 

^ 224, 227, 234, 235, 239, 240, 246, 249, 258, 269, 271, 
272, 283, 286, 287, 290 ; c?. 238, 243, 255, 270, 276, 277. 

Apparently not distinguishable from Ph. wolffsohni, Tlios,, 
but tlie members of the darwini gioup are all so closely 
allied that without a special study of them a definite deter- 
mination is not easy to arrive at. 

The presence of divergent supraorbital edges in the. type 
of Ph. wolffsohiif as described in the original account, 
appears to be abnormal, or due to great age, as specimens 
since received are like Ph darmni in this respect. Well- 
developed supraorbital ridges are characteristic of Qraomys. 

As ill otlier places the Phylhtis and Qraomys live side by 
side, and are by no means always easy to distinguish from 
one another at first sight. The latter, however, lias a longer 
and more hairy tail, and its belly-hairs, whether grey at base 
or not, have always definitely white tips, while those of the 
Phyllotis are more or less drabby or brownish* 

5. Oryzomys jlatescens.^ Waterh. 

? . 241. 

llatlier larger than Uruguay examples, 

6. Akodon glaucmuSj sp. n. 

J . 222, 225, 242, 259, 266, 268, 280 ; 229, 230, 267. 

Externally closely similar to the Tucuman A> simulator^ 
hut the general colour is paler and less saturate/’ the huffy 
or clay-colour of the dorsal area is less intense and is absent 
or scarcely perceptible on the crown, while the shoulders and 
the area behind the ears are distinctly more bluish grey. 
The white patch on the chin is constantly present, as is also 
probably the case in A. varixiSy but, owing to the condition of 
the skins of the latter, it w-as not originally perceived. 

Skull apparently similar in shape to that of simulaiof^ 
Supraoibital edges, even of the oldest specimen, not very 
sharp. Set of incisors of the normal orthodont nature, not 
proodont as in A, lactens* 
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Dimensions of the type (measured in flesh) 

Head and body 98 mm. ; tail 75; hind foot 22; 

031* 18. , , f. 

Skull: greatest length 27*5; condylo-incisive length 26; 
zvo-oraatic breadth 14*3 ; nasals 10 ; interorbital breadth 5 ; 
breadth of brain-case 12 ; palatilar length 12-2 ; palatal 
foramina 7; postforaminal palate 4; upper molar series 4*8. 

A sin<^le very old male, no. 225, is decidedly larger, the 
head and body 115 and the skull 30*5 mm. in length. 

Hah, as above. ^ 

Type. Adult male. B.M, no. 18. 11. 11. 57. Original 
number 222. Oollecfced 24th June, 1918. 

Caught under rocks among roots of trees.” — E, B, 

While there is no doubt that A, varius^ A, simulator ^ and 
the present form are so closely allied that tliey may hereafter 
he shown to represent subspecies of one widely-spread species, 
I provisionally give a binomial name to this animal until such, 
time as fuller material shows the true relationship between 
the different members of the group. 

7. Akodon arenicola^ Waterh. 

? . 228. 

8. Ctenomys fochi, sp. n. 
d. 247 ; $ . 248, 256, 265. 

t Closely allied to C, bergi^ Thos., of Cruz del Eje, Cordova, 
with which it agrees in size. General colour, however, more 
drabby, the tone near “ buffy brown” of Eidgway, while that 
of bergi is more like “ sayal brown.” Hairs of under surface 
washed with paler drabby, the hairs everywhere slaty at base, 
while those or the interramia are in hergi buffy to their roots. 
Dark area on muzzle and crown nearly black, much darker 
than ill htrgi. 

Skull like that of C. hergi\ except that the hullse are 
uiiifoinily (four specimens as compared with three) rather 
more inflated, the line connecting the antero-internal angle 
with the meatal tube more distinctly convex forwards, as 
viewed from above. 

Dimensions of the type 

Head and body 162 mm. ; tail 76 ; bind foot 30. 

Skull; greatest diagonal length 39; condylo-incisive 
length 37 ; zygomatic breadth 23; nasals 11*2 x5‘2 (in 
another specimen 12*5x5*7); least breadth across braiiw 
case 17 ; meatal breadtli 24*5 ; bulla, greatest diagonal 
diameter 15*2, bfeadth at right angles to last (exclusive of 
meatal tube) 8'5 ; upper molar series (crowns) 8 ; alveoli 8 8. 
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Type, Young adult male. B.M. no, 18. 11. 11. 68. 
Original number 247. Collected 2nd July, 1918. 

This species is clearly most closely allied to (7. hergi, but is 
distinguished by tlie characters above described. From 
C. tucxmamis, its next neighbour northwards, as also from 
C. mendocinus to the south, it is readily separated by its 
much smaller size and the darkened upper surface of tiie 
muzzle. 

“ Lives in very dry red earth.” — E, B, 

Named k honour of Gen. Foch, by whose genius victory 
in the recent great struggle lias been so greatly accelerated. 

9. Alarmosa elegans pallidior, Thos. 

; 253, 257, 273 ; ?. 289. " 

The white middle area of the belly is quite as in the 
“ Acochayas” of Bolivia and of Umahuaca, Jujuy, those of 
Tucuman and Leon, J ujuy {M, e, Cinderella) having slaty- 
. grey bases to tlie ventral hairs. 

Cauglit among the rocks.” — E, B, 


XI . — Descriptions and Records of Bees, — LXXXIII. 

By T. D. A. Cockerell, University of Colorado. 

Proteraner rhois^ Cockerell. 

Male, Meadow Valley, Mexico (Townsend), 

New to Mexico. 

Sphecodes me^doanorum^ sp. n. 

? . — Length about 8’5 mm. 

Black, with the abdomen red, the first segment with a 
large black area occupying the base and extending more than 
halfway to apex in middle, the third and fourth segments 
with a black stain in middle, the fifth and apical segments 
black. Head and thorax with dull white hair ; mandibles 
dark reddish apically, with a blunt inner tooth far from apex; 
labrum short, simple, transversely sulcate ; antennae entirely 
dark ; clypeus strongly punctured ; front finely and densely 
punctured ; mesotliorax and scutellura strongly punctum), 
but shining,; tke punctures quite widely separatea on disk ; 
area of metathorax shining, with about twente strong longi- 
tudinal plicse; posterior face of raetathorax very coarsely 
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Eecorda of Bm. 

Dunctured; tegular ruMuscous. Wings dusky/ stigma and 
nervares dark brown. Legs veiy dark reddish brown ; spurs 
f n*ruo-inous. Abdomen not appreciably constricted between 
and second segments; first segment impunctate, the 
following with extremely fine . punctures in the basal region ; 
nniral seements witli boary pubescence. 

' ^Meadow Valley, Mexico (C. H. T. Towmend), U.S. Nat. 

table in Ann. & Mag. Nat. Tlist., Nov. 1907, this 
mns to 5. dichrousy Smith, from which it is readily known 
bv the impunctate first abdominal segment and other cha- 
racters. On account of the thin hoary pubescence on apical 
part of abdomen it recalls S, pilosulusy Smith, from Oaxaca, 
but that has the thorax closely punctured. 


Melissodes alhociiictaj sp. n. 

$ Lengtli about 10 mm. ^ 

Compact, black ; antennae beyond tire fourth joint ferru-* 
giiious beneath ; eyes pale grey ; small joints of tarsi reddish; 
tegulai piceous, posteriorly paler and re Idish. ^ Wings %intly 
dusky, nervures and stigma dark brown; hind margins of 
abdominal segments (first, iianowly, second broadly) 
colourless; pubescence greyish wliite, pale on vertex, but 
disk of sculellum with fuscous hair. Hair on outer side of 
tibia 3 and tarsi suffused with reddish, on inner side of hind 
basitarsi bright ferruginous ; hind tibial scopalong, loose, and 
strongly plumose ; hind margins of abdominal segments 2 to d 
with broad felt-like entire wliite liair- bands ; black parts of 
first three segments exposed and shining, hardly punctured, 
but that of fourth covered with very short fuscous hair ; fifth 
segment covered witli dark chocolate hair, paler at margin, 
creamy-white at extreme side|^ pygidial plate narrow ; meso- 
ihorax and scutellum highly polished and sparsely punctured, 
the inesotliorax w'ith a shallow median longitudinal groove. 

Mexico (Baker collection, 2320). U.S. Nat. Museum. 

This may be referable to Xenoglossodes ; I have not ven- 
tured to extract the mouth-parts of the unique type. It 
ceiluiiily closely resembles X, excurrenSy Ckll., differing 
principally by tire white bind margins of abdominal segments, 
in my table of Melissodes (1906) it runs next to martini^ 
Ckll., which it does not resemble. 


Ptihthrix htioi'ochroay sp. n. 

? (type). — Length about 10*5 mm,; anterior wing 7*7 mm. 
Black, with black and grey isli. white hair ; hair at sides oi 
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abdoniinal segments 2 to 4 strongly waslied with orango, 
which extends* some distance along the bauds on 3 and 4 ; 
fifOi segment witii dark fuscous Iiair in rhiddle and orange at 
sides; flagellum obscure reddish beneath ; mandibles clicstnut- 
red in middle ; clypeus prominent, bare, highly polished, with 
sparse distirict punctures ; front and sides of face with white 
liahj but vertex with black ; face broad ; tegulse rufo-piceous. 
Wings reddish. Hair of upper part of thorax greyish irtiite, 
blit a fuscous band across mesotborax and another across 
scutelliim ; lower half of raesopleura with dark chocolate 
hair ; mesothorax highly polished, with sparse punctures. 
Legs dark reddish, their hair black; hind spurs curved at 

Very close to P. tricolor (Friese), but much smaller, with 
narrower abdomen, more sparsely punctured disk of meso- 
thorax, and smoother, more polished basal area of metathorax. 

^ , — Antennse hardly reddened beneath ; face and lower 
part of cheeks with ||liite hair, but the black hair of vertex 
also invades upper part of front ; clypeus finely and ratlier 
closely punctured ; thorax above with black hair, the margins 
of tlr§ mesothorax (broadly in front) with greyish white; 
pleura with black hair, but a tuft of greyish white just below 
tegulae ; thorax posteriorly with black hair ; small joints of 
tarsi red ; abdomen with black hair; a cuneiform orange 
patch at each side of third and fourth segments, a little of the 
same at sides of fifth ; greyish-white hair at sides of fir§t and 
second, and disks of these segments with very thin greyish- 
white hair, but hair on base of first segment black. 

Caicarana, Argentina {L. Bruner) . U.S. Nat. Museum. 

Tl^e female (81) is the type *, the male (56) seems to be 
correctly associated, but it differs much in appearance and 
may possibly belong to a different species. 


Biadasia separata (Holm berg). 

Carcarana, Argentina {Bruner^ male 42, female 68). 

This is Teleutemneda separata, Holmberg. Holmberg 
described only the female ; the male is similar, but tlie fla- 
gellum is only faintly -reddish beneath, and there is no red 
liair at end of abdomen. The hind basitarsi are slender and 
curved. 

Geratina nautlana^ Cockerell. 

Vera Cruz, Mexico, Dec. 14, 1907 {F, Knah). 

The wings are browner than usual. 
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Bteords oj 

iciuteri phih'ppinerisis (Friese). . 

Philippine Islands; tlm type from Los Banos. A female , 
from Manila Brown) is in U.S. Nat. Museum. 

This differs from H* sauteri in the more finely punctured 
mesothorax and first abdominal segment. 

Triffonaifamaj Cockerell. 

Described from Singapore^ but I cannot distinguish a 
specimen from Pelaboean Katpe, Java {Bryant ^ Palmer)^ in 
U.S. Nat. Museum. 

T!ie black tegulae distinguish it from T. tridipenma^ ^ith, 
wljich seems to be the common species in Java. The^ings 
are fuliginous. 

Nomia bantarica, sp, n, 

— Length nearly 8 mm. ; anterior wing 6*7 mm. 

Head black, with flie clypeus (except sides above) and # 
region of mouth ferruginous; mandibles very palAasally, 
dark chestnut-red apically ; face densely covered with golden 
pile; vertex polished and shining; scape clear ferruginous; 
dagellum black above and red beneath ; thorax black, with 
the tubercles, scutellura, and posfscutellum clear red ; upper 
border of prothorax densely covered with cream-coloured 
tornentum ; mesothorax bare, dullish, the sculpture extremely 
fine; scutellum convex, not at all bigibbous; metathorax 
highly polished ; tegulse testaceous. Wings dusky, nervures 
and the large stigma dusky reddish ; second s.m, small, third 
long. Legs clear light ferruginous, with concolorous hair ; 
hind legs simple, but the femora and tibiae rather stout. 
Abdomen smooth and shining, without hair-bands, ferru- 
ginous, with a large black patch on each side of second 
.segment, third and fourth segments with very broad black 
hfinds. The tegulse are not enlarged. 

Bantar, Gebang, Java {Brpant <& Palmer). U.S. Nat. 
Museum. 

By its coloration it recalls ilT. gribodoi, Vachal, from 
Borneo, but that has the abdomen eight-spotted and the 
scutelium bigibbous. 

Balicius Iceviventris^ P^rez, 

Tokyo, Japan {Sasaki., 149). 

Perez says this is of the size of H. fallax^ which would bo 
7*5-8 mm., but he says that H. discr spans ^ 8 mm. long, is, 
smaller than /aivfuentr/i. The specimens of Imiventris 
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before me are about 9 mm. long, anterior wing 7*5 mm. The 
first abdominal segment is biglily poiiahed and impunctate. 
Tlie insect is in all respects closely allied to H, 

Kirby. 

Halidiis Occident ^ Smith. 

Kiso-fukusbima, Japan, July 27, 19U {Sxmki^ 174). 

The lateral borders of posterior face of metathoras are 
sliarply niurgined. The hind spur has broad, roundeJ, 
nodule-Iike teeth. 

Ilalidus tsusikimensUf n. n. 

llaMtm omntalv&f P^rez, 1905 (not of Lepeletier, 1841). 

Tsushima, Japan. 

Allied to H. occuUm^ but with move punctured abdomen 
atid very smoky wings. 

Halictus baskirus^ sp. n. 

^ . — Length about 8 ram.; anterior wing about 6*5 mm. 

Black, including the legs and hind margins of abdominal 
segments ; head longer than broad, but not oval ; mandibles 
reddened at apex ; head and thorax with abundant pale 
ocbreous hair, that on postscutellum light ferruginous; 
clypeus shining and well punctured ; mesotliovax veiy 
densely punctured, but shining between the punctures ; area 
of raetathovax semilunar, rather short, with fine, regular, but 
rather wavy longitudinal plicae; posterior truncation very 
hairy, not conspicuously defined ; tegulae piceous. Wings 
tyaline, stigma and nervnres amber-colour. Legs with pale 
oclircous hair, a line of fuscous on outer side of hind tibiffi ; 
bind spur very minutely nodulose, appearing simple under a 
lens, First abdominal segment polished and shining, 
minutely punctured all over, the base broadly and densely 
covered with long pale ochreous hair ; remaining segments 
also shining and puimtured, the bases of segments 2 to 4 
with entire bands of oebroous-tinted tomentum ; caudal lima 
fringed with pale ochreous hair, 

Japan, marked 167 and 358, but what these numbers 
signify I do not know. U.S. Kat. Museum. 

In the Japanese fauna it seems nearest to A. japonu'oU’i 
Strand, but it is larger and does not show tlie microscopic 
sculpture between tlie punctures on raesotborax and hrst 
abdominal segment. It is very close to H, perangulatiis, 
Cklhj from Formosa, but the posterior part of mesotliorax u 
mu^ more closely punctured. 
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Ealictus japonicuSy Dalla Torre. 

Smith described the male under the preoccupied name 
//. tarsatus, I found the female in the Britisli Muaeiim 
collection, and, as Yachal liimsclf suggested, it appears to be 
the same as ioenioUllus^ Vachal, which may be safely- 
regarded as a synonym. 

Halictus sulopaeusj Smith. 

goochow, China (Y. Gist Gee, 118, 119). 

Another species of the typ4(l>f //. hasicims^ from which it 
is known by the dullish and closely punctured first abdominal 

segment. 

Halictus poonaSnsis^ n, n. 

Ealktm torriduSf CaiueroD, 1898 (not Smith, 1879). 

Poonaj India. 

Halictus nnsaensisj Friese, in lltt,, 1914. 

Hah'dus nigroviridiSf Friese, 1914 (not Graeuieher) 

Java. 

Halictus hrpanti^ sp. n. 

? Length about 8 mm, ; anterior wing 6 tnm. 

Black, robust, with unusually broad abdomen, the sides of 
which are parallel except at the ends ; hair of head and 
thorax scanty, dull white, the postscutellum with wliito 
tomeiitum ; head ordinary; mandibles only faintly reddish at 
apex ; face thinly covered witii pale liair; clypeus w’ith weak 
shallow punctures, the suba[)ical middle depressed ; front 
(lull, vertex shining ; flagellum very faintly brownish 
beneath ; mesotliorax shining but not highly polished (the 
surface being microscopically tessellate), with small sparse 
punctures ; scutelluin more polished, slightly bigibbous ; 
mesopleura almost entirely opaque ; area of metat borax 
siiort, with very distinct plicje on its basal part ; posterior 
truncation shining, impnnetate, sharply margined at sides ; 
teguho black, dark reddish in middle. Wings dusky ; 
iiei'vures and stigma dark fuscous. Legs black, with pale 
hair, fuscous bands on outer side of middle and iiind tibia?; 
hind spur with three very large obtuse spines. Abdomen 
shilling, but the surface minutely iineolate, and with exces- 
sively minute pum^res scattered all over ; bases of segments 
with dull white hair, conspicuous and dense at sides of 
second ; hind margins black ; segments 3 and 4 with rather 
obscure subapical hair-bands. 
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Bttitenzoig. Java, Marcti 1909 & Palmer). D.S. 

Nat. Museum. 

In Friese’s table of Java Eahctns (1914) this runs nearest 
to H. thomckm, Friese, which Messrs Bryant & Palmer also 
took at Buitenzorg, but the sculpture of the thorax is entirely 
different, 

Halictus palmertf sp. n. 


^ —Length about 5‘5 mm. ; anterior wing 5 mm. 

Black, rather robust for a male ^ head and thorax with 
very scanty dull wiiite hair ;g|ead ordinary j clypeus pro- 
duced, wholly black, shining, with sparse punctures ; front 
sliglitly shining, with fine punctures ; flagellum very faintly 
brownish; mesothorax and scutellum very highly polished, 
with only microscopical sparse punctures ; area of meta- 
thorax rather long, with very fine anastomosing plicas, 
appearing dull and granular under a lens; tegulaa dark 
reddish. Wings dusky ; stigma and nervurea dark reddiaii. 
Legs black, tarsi reddish apically. Abdomen shining, ini- 
punctate, with thin pale hair on apical part, small patches of 
white hair at lateral bases of second and third segments. 

Tjibodas, Mt, Gede, Java, alt. 4500 ft., Oct, 9, 1909 
(Bryant S Palmer)* U.S. Nat. Museum, 
distinct from the species previously described from Java by 
the highly polished mesothorax, without evident punctures. 


Halictus gedensisf ap. n. 

§ .—Length about 6' 5 mm. ; anterior wing 6 mm. 

Black, the head and thorax with scanty dull white hair ; 
head ordinary, rather broad; mandibles black; clypeus 
shining, sparsely punctured, it and the supraclypeal area 
distinctly longitudinally ridged in middle ; front dull ; fla- 
gellum very obscurely reddish beneath ; mesothorax shining, 
but not highly polislied, with small shallow punctures, and 
the surface microscopically tessellate between ; scutellum 
with a median sulcus; postscutellum with long hair; area of 
mefathomx poorly defined, with irregular plicae on basal 
part ; posterior truncation small ; tegulae reddish black. 
Wings dusky, long and ample; stigma and nervures dark 
brown. Legs black, with pale hair ; hind spur white, with 
seven short spines. Abdomen shining, ira punctate, without 
hair.bands; apical part and general surface more or less 
with pale hair, abundant on fifth segmenj^ 

Tjibodas, Mt. Gede, Java, alt. 5000 it. \Bry ant dk Palmer). 
U.S. Nat. Museum. 

Runs in Fiiese’s table to the much hi-ger ILjacobsom, 
Friese. 
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Halictm eryihrurusy Cockerell. 

% . — York, W. Australia (0. H, Sargent]* 

The specimen has two large black marks on the fifth 
abdominal segment, sublateral and lateral spots on the fourtli, 
and lateral spots on the third. 1 liave a specimen from the 
type-locality with lateral spots on the abdomen, so the pecu- 
liarity can hardly indicate a subspecies. 

Halictus melanurusj sp, n. 

$ . — Lengtli abemt 4 mm. 

Black, with the abdomen a^out as far as middle of tliird 
sei^ment shining yellowish-feiTugirious, beyond that very 
dark fuscous, almost black, basal half of first segment also 
dusky ; labrum and mandibles except apex dark red ; fla- 
gellum clear ferruginous beneath except at base ; tegulse 
clear ferruginous. Legs dusky red, with the anterior ti bias* 
in front and all the knees clear red ; pubescence scanty, dull 
white. Abdomen without hair-bands. Wings clear, stigma 
and nervures ferruginous ; outer r. n, and t.-c. much weak- 
ened ; first r. n. meeting second t.-c. Head ordinary, face 
broad ; clypeus shining ; front dull ; mesotliorax moderately 
shining, very finely punctured; area of metathorax rough, 
with delicate plicse, the margin shining. Microscopical 
characters : — Front densely punctured, the surface between 
tlie punctures finely sculptured ; mesotliorax microscopically 
tessellate, anteriorly transversely lineolate ; area of meta- 
thorax with wrinkled plicse ; hind spur of the simple type 
(microscopically serrulate or spinulose). *- 

York, W. Australia (0. H. Sargent)* U.S. Nat. Museum. 
Eclated to the Tasmanian if. disclusxcsj Ckll., but easily 
separated by the red tegulee. It is also a smaller species. 
The scopa on hind tibiae is rather short and thin, but beauti 
fully plumose. 


XIL— Notes from ike Gaity Marine Laboratory^ St. An- 
drews.-^No. XLIL By Prof. MHntosh, AI.D., LL.D., 
H.Sc., F.R.S., &c. 

1. Prelmimary Studies on ^Ftlograna ; o, Historical ; b, Faunistic ; 

c, Structural ; t?, General. 

2. On liarmothoe %caUmiy M'f., tot var. U* marphystSy M‘L 

1. Preliijp.inary Studies on Filograna. 

(a) Historical. 

Filogranay the subject of the following remarks, has pro- 
bably been known to marine zoologists from very early 
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times, though a defiuite "name was not assigned to it. 
Amongst others, Seba * * * § (1758) , in alluding to various marine 
mouses, corallines/’ and tubular corallines, Congmts 
mimtorm tubuloruin, which he figures in his ^ Thesaurus/ 
specially refers to this form, which he found adherent to 
rocks and otlier structures, in one instance forming the basis 
to which 2'huiaria thuja was attached (fig. 19 «). He figures 
correctly the spaces between the fascicles of tubes forming 
the mass. Tliough Plaucus De conchis minus notis is 
quoted by some authors in this connection, nothing defi^ 
nite can be found in his work. Linnleus, Risso, Pallas, 
and others placed it under the genus Serpula, whilst a few 
included it under Protula, Oken termed it Clymene filo- 
grana ; Ray, Reticulatum irophaceum ; Boece, Tubularia 
filograna. The form is interesting in some other respects 
than zoologically, since it occasionally blocks the pipes 
leading from the sea to the Marine Laboratory tanks, as at 
Port Erin f. 

Berkeley (1827) clearly described the form with the 
opercula, which he dredged at Weymouth. In the * Zoologi- 
cal Jouraal, Volume of Supplementary Plates^ (and not iu 
vol. iii.) he gives a figure (pi. xviii. fig. 3) in which a 
somewhat pointed, hollow operculum is on each dorsal 
branchial filament. He shows seven pairs of thoracic bristles, 
and in the posterior (so-called abdominal) region is an indica- 
tion of a twist, or it may be a bud. 

Filogram implexa^ as described by SarsJ (1846) iu his 
%st part of the ^ Fauna Littorales Norvegise/ had six pairs 
of thoracic bristles in addition to the collar-bristles, two 
opercula on the dorsal branchisc (right and left fans), and 
two eyes. He gave no minute description of the vermi- 
dom ” and figured only a few of its tubes. 

Oscar Schmidt § (1848) alluded to Filograria impkxa, and 
siated that he had found a new species at Faroe with buds at all 
stages. Tlie same year he 1| described Filograna schleideni from 
the Faeroes, which he, as indicated, believed to be a new 
species, characterized by the absence of opercula and the 
arrangement of the eyes, which formed a row of four on 
each side of the middle line. He shows seven pairs of 
bristled feet in the anterior region, but does not differentiate 
the collar-bristles or figure them, unless he intends the first 

• ‘ Catalogue of the Curiosities in the Cabinet of Albertus Seha. 

t I have to thank Mr. Chadwick for this information, 

i Fauna Litt, Norveg. i. p, 86, Tab. 10, figs. 12-19. 

§ Frorieps Notizen, wo. M8, p, 162, August. 

H Neue fcitr. Naturgesch. Wuraier, Jena, p, 33, Taf. iii. fig. 7, 
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of the series, which follows the %me backward slope as the 
otliers, to represent them, tljpugh this is unlikely. He 
describes and figures a bud, and compares it with budding 
in the Turbellarians and Naidae. On the whole, there are 
no reliable grounds for separating this form from F, impkxa, 

Dalyell* (1853) gave a graphic account of the externai 
features of the annelid and its mass of tubes, which, he 
correctly stated, was “penetrated by numerous deep cavities 
of indeterminable size and form.-" He also found the 
greyish annelids of unequal size, but he did not notice 
buds. 

Huxley t in 1855 furnished a careful account of the 
southern type which he termed Protula dysteri, its distin- 
guishing features being its “fissi parous multiplication^’ and 
its liermaphrodite condition. He described the branchiae 
aud their green blood-vessels; the alimentary canal with its 
crop, stomach, and intestine ; the “ vascular system, which 
he did not consider equivalent to that of higher forms the 
coelomic fluid representing it ; the nervous system, repro- 
ductive elements, setae, and uncinij and concluded by a 
digest on fissiparous multiplication. He describes a ciliated 
canal running along the ventral surface of the intestine and 
apparently opening at the anus, but such probably was a 
misapprehension. He did not discriminate the differences 
111 the structure and distribution of the bristles, yet the 
general account is worthy of the distinguished author who 
however, considered in 1865 that his form was probably 
identical with the nortliern type which had previously been 
described by Sars. 

Keferstein 1(1862) found the same form at St. Vaast 
with free-swimming young. His figures of the bristle and 
hooks are insufficient for identification, though they apply 
to the common form. ^ ^ 

Uaparede § in 1863 procured ProiuJa dysteri off the shores 
d 1 ranee, and gave a detailed description of it. He likens 
the expanded branchial apparatus of the annelid to the 
lopliophore of a Polyzoon. His examples had two eyes and 
cecasioually other black specks. In the main his account 
agrees witli that of Huxley, though he points out and figures 

ic enkirgements at the tips of the branchial filauients not 
lueutioued by the English author. These enlargements. 


1 Orel's Cleat, ii. p. 250, pi nixiv. figs. ]-6. 
r Win. New Philos. Jour. vol. i. n. s. p. 113, pi. i. fig$. l-U. 

T Aitsch. f. w. Zool. Pd. xii. p. 128, pi. xl fig^ 23 & 24 (1862). 

fii fe ^ 00 ^' Entwicklungs, Thiere, p. 31, Taf. xv. 
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^hich. he describes as leaf-like^^ are as conspicuous as' in 
S. adificatrix, but his represeteation of thSm {pL xv, fig. 17 ) 
would convey an erroneous impression as to their structure 
and relationship to the filaments. He did not discriminate, 
however, the minute structure of the collar-bristlea of the 
anterior region, and his description and figure of the hoohs 
is also different from Nature, for he appears to have counted 
the serrations of each hook as a separate organ — at any 
rate, his figure diverges from Nature. The first segment of 
the posterior region (his abdomen) he describes as devoid of 
bristles. He did not notice the two anal papillae. The male 
elements (ripe sperms) he placed in the thirteenth segment, 
and the female in the following seven to eleven segments. In 
his description of the buds he alludes to the early condition 
of the branchiae, but with the exception of a figure of the 
early stage he adds little to what Huxley Imd previously 
recorded. 

ClaparMe (1878) thought that Huxley exaggerated the 
views of De Quatrefages in regard to the blood-system of 
the Annelids, He considered a pseud-baemal^system quite 
different from that of the superior animals, and resembling 
the va&culariform excretory system of the Rotifera, Cestodea, 
and Trematodes. He disagreed with this, for both morpho- 
logically and physiologically the blood-system is connected 
with assimilation. 

He Quatrefages * * * § describes the genus as having two false 
opereula, whilst his species Filograna herkekyi and F. imykxa 
do not appear to differ, for the eoalescent uncini of the 
former and the angular teeth of the latter need not be 
seriously considered, since his figures of bristle and hook are 
not sufficiently accurate* His third form, Filogram dysieri 
is Huxley^s species, and his fourth is the F. scUeideni of 
Schmidt f, a variety of the common form. He Quatrefagea 
overlooked the distinctive characters of the coliar-bristles, 

The genus Salmacina J was eartablished by Claparede § iu 
1868 for Serpulids having a thoracic membrane, regular 
branchiae with a circular base, devoid of an operculum, the 
first thoracic segment furnished with tufts of distinctive and 
much larger bristles than those which follow, and dwelling 
in calcareous tubes. While it agrees with Protula in the 
absence of an operculum, it differs in the larger collar- 

• Anaales, ii. p. 485, pi, xv. figs. 9-12 (1865). 

t Neue Beitrage Naturges, der Wurm. p. 83, pi. 3. 

f Named after the hei||»hrodite nymph* Salmadsj a name already 
employed by L. Agassiz i^Be Eebioida." 

§ Arm4l. Ch6top, Naples, p. 436. 
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)j italics of the first thoracic - segment. He was fully aware 
)f its approach to ttie Seirp^lids and yet the 

.h.sence of an operculum ^eparate^ it fronj both, though 
here can be no question of its close affinity with Filograna^ 
lie more so as Salmacina reproduces by posterior buds. 
[{t‘ thought that Protula dysteri, which De Quatrefages 
I lilted with Filograna, should probably be en^ raced in his 
aims though tlie enlargements at the tips oftlie branchial 
i laments do not merit the name of opercula. He mentions, 
'iirtlier, tliat it would be as reasonable to include the eyes 
it the tips of the branchiae in jBronc/««w?na as opercular as 
^,i,h swellings in Protula dysferi. 

His first species was S. incrustans which Im thought miglit 
1,0 synonymous with Serpula incrusta^is (Linn.), GrubeJ-, 
111(1 Serpula fifogram of Sacchi J. In his specific characters, 
li;i never, no distinctive feature of moment is recognizable, 
[or ill length (2 to 2’5 mm.), colour, the number of the 
thfjracic segments (8), the three kinds of dorsal bristles, tiie 
pectinate iincini, the flexuous calcareous tube incrusting 
Zustera and other marine organisms, and the hermaphrodite 
condition, there is nothing diagnostic. Thus Langerhans 
Riihsequeiitlv showed that even the number of the thoracic 
se<nneiits varied in this form Ifpem seven to nine. The 
presence of eyes again corresponds with the condition in 
Filo<fr(ma i'mplexa and Salmacina dysteri, as also does the 
structure of the first pair of thoracic bristles ; though the 
bolder character of tlieir serrations above the “ knee indi- 
cates variation, it may be from environment, whilst the absence 
of serrations in the tapering blade beyond the hiatus in 
(’lapar^e^s description and figure is due to the artist, for 
tlipy are present in specimens from Naples. The description 
[iiui figures of the two other forms of bristles agree with the 
conditions in Filograna ; and the same may be said of the 
abdominal bristles and the structure of tlie books. Claparede 
found in one a double tip to the tail with two cirri, perhaps 
the result of injury. 

lie regarded the anterior glands (nephridia) as the 
secretory organs for the tubes. Further, he describes the 
lieriiiaphrodite animal as provided with orange ova in the 
yiitorior region of the abdomen, and zoosperms in the poste- 
ricr, even to the extremity, and tlie sperms had an elongated 
bea.i. Such an arrangement therefore difiers from that 
usually observed. 

* Op. cii, p. 436. 

t Edieniod Actin. u. WUrroer, p. 62!* 

1 C'atnl. Conch, reg. Neapol. p. 19, 1836 {Jide ClaparMe). 

Mmj. A’. Hisi. Ser. 9. Vol. iii. 9 
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In the 'Supplement to tlie Annelids of Naples' (1870) 
cCa vMe * repeats the generic characters he had previously 
S^only adding that spatnlate or pectinate bristles are 
absent from the posterior region He also differentiates 
more definitely from Salmucma by the 
fntne absence of buds in the former, and by the hernia, 
nlirodite condition in Salmacinaj^\nch is to all intents and 
flmpSs, he says, a FUo,rana deprived of its opercukm. 

^ In this publication he describes a new species, A. Mf 
cairiivt characterized hy the whitish granular tubercle, 
along the exterior of the filaments, the absence of eyes and 
tiic presence of nine thoracic segments, the other features 
hein^ common to it and the other species. He states that 
this form is very near inemstans, which is found adhering 
throughout its length to the surface of Fuel and other 
marine plants, to the surface of shells, and other bodies, 
whereas S. is a deep-water form which constructs 

masses hy the branching and anastomosing or its tubes, 
identical \n structure with those of Salmacim dtjstert {i\om 
which the 'Neapolitan form is readily discriminated by the 
absence of enlargements at the extremity of the branchia}, 
•md so with Fllograna. He thinks the structure ot h. cedf - 
catrix leaves little doubt to its reproducing by posterior 

^^Iii’his figure of the collar-bristles he is more accurate than 
Lano-erhans, the number of serrations on the flattened basal 
re-ion being seven, and the hiatus is more in accoi-dance 
with Nature ; yet the bristle, as a whole, does not difter ni 
any way from that of Filograna. The other segments carij 
bristles whieli do not differ from tliose of S, inerws^a^, and 
it mav he added, from those of Ftlograna, He holds tlmt 
the hooks differ from those of S. incrust ans, but it cannot be 
said that his figure (pi. 13. fig. 1, E) represents a full lateral 
view of the organ, but rather a partial lateral view, thus 
giving it greater length proportionally than it really has, 
These small organs are not readily mounted so as to exhibit 
a complete lateral view, and thus the able Swiss author 
was misled. They seem to agree with all the other forms 

examined, , 

Amongst other features, the author states that the 
achetous region between the thorax and the first abdominal 
bristles is equal to four or five segments, and that the abdo- 
minal bristles are capillary and winged, with a ^‘knee’^ at the 


* P. 154. 

t P. 157, pi. xiii. fig. 1. 
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ti |). At the base of the branchial pinn® are rows of granular 
cushions, but all he says about the extremity of the 
hiaments is that they are bare, and in his drawing they are 
somewhat delicately tapered. 

Giard* (1875 and 1876) madetwoinotesonthe development 
of Siilmacina dysteri, Huxley, with figures, from the early 
ovum to the post-larval stage, having three pairs of bristles. 
The description aud figures of this able and industrious 
author are excellent^ 

Langerhansf (1880) describes Salmacina incrusfans from 
^Madeira as occurring in tubes on stones between tide-marks 
and on fish-baskets. The terminal process of the branchiae 
lias a coloured cushion composed of epithelial cells and at 
the tips of the pinnse ‘^einige solche Zellen,” In the 
Mcditeri-aiiean form these cells were absent. A pair of eyes ; 
five to seven setigerous segments anteriorly, the first bearing 
the characteristic bristles, one of which he figures with five 
serrations on the wide basal process below the hiatus (Taf. v. 

40 6), and the other with a serrated edge devoid of a 
hiatus, but Neapolitan examples of the species show smaller 
and more numerous serrations on the basal web of the tip, 
viz., about double the number indicated by Langerbans, and 
the hiatus is less pronounced. 'This remark is made on the 
supposition that the form from Madeira is the same as that 
at Naples. The ventral uncini have only five teeth above 
the main fang, whereas in S. oedificatrix there are six ; yet 
in the figure of the face of the hook in each case there are 
nine transverse rows. The anterior bristle with the curved 
(sickle-like) tip and serrations is also present, though the 
figure is indifferent. Bristles with smooth wings occur in 
this region, but lie does not indicate any dilFerentiation at 
the tip of the tail, thougli he describes those of S, cedificatrix 
as having serrated wings. In the Neapolitan examples the 
serrations of the tip were less prominent. 

Carus (1885) distinguishes Salmacina thus ; Thoracic 
membrane ; brauchise equal, base circular, destitute of an 
operculum. First thoracic segment with a tuft of bristles 
huger than the succeeding aud of a distinct form, semi- 
cienulate. From the third segment, besides winged setae, 
are otliers semicrenulate. Spatulate aud pectinate bristles 
absent from the abdomen — only simple falciform bristles. 

He makes Claparede^s S, incrust ans synonymous with 
? ^erpula filograna^ Sacchi, and so with ? Serpula intricataj 

* Coniptes Hend. Acad. Sc. 17 January, 1875, and 24 January, 1876 
Also ‘ (Fuvros Diverses,’ p, 316. 

\ Zeitsch, f. wiss, Zool. Bd. xxxiv. p. 122. 
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Grube, though the latter conclusiou is unlikely. The body 
^ 2-2.5 mi. long, of an orange colour; thoracic seg- 
ments 8 ■ dorsal bristles of two kinds ; unmni pectm^orm ; 
tube sinuous and calcareous, incrustiug Zostera and other 
marine structures. There is no diagnostic feature m th.s 

^'7'Id^calri.r. Body dull orange 2-3-5 mm long, seg. 
meiits 45-50 ; branchiied, white, with pale granular tuherc es 
externally ; no eyes ; thoracic segments 9 ; collar-bristles 
geniculate, cuspidate at the base of the w.n^ ; rest of the 
Lments have subulate bristles with wings, others pectinate; 
falciform ; books small, multidentate ; tube capillary, densely 

cJinningi a"nd £magc * (1887) , while giving no details, 
have a figure of an adult example and a larva of m^arn 
implem. The adult has eight pairs of “terior bristles, a 
pair of eves and opercula on the branchiae. The larva has 
three pairs of bristles, two large eyes, and a prominent 

^"^Ehler^t (1^87) examined a form from the Tortugas 
which he named Filigrana hvjcleyi ; having the general 
structure described by previous authors, with ova m the 
posterior segments (12-20), and in the ease of a nurse-stoch, 
from the seventh posterior segment of which a bud ot six 
thoracic and seven abdominal segments arose, there were 
no reiiroductive elements. Each branchial filament as in 
Filoarana dysleri, ends in a pear-shaped, cellular, flattened 
swelling with palpocils. He considers such an organ may 
he connected with food-supply, since he found a Nauphm 
amongst the piniiEC. The stomachs, however, of most 
examined in Britain had only such objects as currents 
supplied, and in those from deep water Cocco iths were 
common, awl so with many foreign forms. Ehlers states 
that Huxley describes certain warts on. the branchiae of Ins 
species,but they were not present in the American form. 
The homologies of the terminal enlargements with opercula 
or eves (e. g. in Branchiomma), as Langerhans considerot m 
Salmacina incrusfana’ are referred to. Ehlers gives a figure 
of the characteristic collar-bristles wbicb differs from an ■ 
thing hitherto seen in the group, in so far as it has oiilj 
‘iix large serrations to the basal division of the 
hiatus, and a long, smooth, tapering tip, Further, no brist 

* Trans. Koy. Soc. Edin. vol. 1^111. p. 673,_pl. xlv. fig. 36. 

f “ Report on the Annelids ot the ‘ Blake, p. 814, Taf. 66, fig.. 
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with a reaping-hook curve is present in the succeeding 
sef»-inents, only those with a knee^’ and an ordinary winged 
ti t The hook agrees with that found in the common 
Filograna<i though the artist has not represented the streaks 
at right angles to the serrations. , The earliest Imd has 
only segments similar to the abdominal of the parent. 

He considers his species near Huxley^s Protula dysteri, 
tliou^h it has no eyes; both hare the terminal organ of the 
branchial filaments. So far as can be seen, tliere is nothing 
in Eiilers’s description to distinguish his species from 
Yilograna implexa. 

Lo Bianco* (1893) mentions the following hermaphrodite 
forms : Amphiglena, Salmacinay Spirorbis, Pileolaria^ &c., 
the ova being deposited in the interior of the tube or placed 
in the operculum j the young by-and-by forming colonies by 
fission. Fisdparous reproduction occurs in Salmacina and 

Telepsarus. 

In 1894 De St. Joseph f made a contribution to the 
liistory of this species {Sabnacina dgsteri variety), which he 
dredged frequently on shells, on Rgtiphivea pimstroides^ and 
collected on rocks and stones at Rocliardieu. He gives the 
size as 6 mm., and shows how in many features it resembles 
Yilograna implexay only it has no operculum, lie further 
states that each branchial filament is terminated by a 
peculiar enlargement formed by a double row of cells with 
palpocils, the latter also occurring on the pinnae. The 
segments of the anterior region (thorax) range from seven to 
nine, and have bristlesand hooks resembling those of Filugrana 
implexa. The naked region behind the anterior has ten or 
twelve segments, whilst the posterior region (abdomen) has 
from dO-SO segments, the middle being narrowed, and the 
anterior and posterior parts dilated, the tip again narrowing 
to the two terminal papillm. The bristles agree with those 
of F. implexa. The alimentary canal, the blood -sin uses 
around the gut, and the excretory organs anteriorly de- 
bouching by a common aperture are all in accordance with 
the parts in F. implexa. He found ripe eggs and ciliated 
embryos in the coelomic cavity, pro#ig that impregnation 
is internal, the earlier atrochous forms of similar size to the 
eggs, and with two minute eyes in* front ; besides others 
more advanced, with a ciliated collar behind the eyes, three 
setigerous segments, and an anal. No hooks are present. 
This stage he thought anterior to that de:«cnbed by Giard in 

* “Gli annellidi tabicoli troviiti uel Golfo di Napoli,” o/). cU, 

t Anu. Sc. Nat. 8® sor. t. ivii. p. 340, pi. xiii. figa. 375^80. 
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the tube of the parent. Moreover, S. dysteri reproduces by 
biids, as in F, implexaj the nurse-stock of seven or eight 
anterior and fifteen to seventeen posterior segments, without 
sexual elements, giving rise to a bud at ttie eighth or nintli 
posterior segment as in Filograna implem. He concludes 
by stating that S. dysteri is met with in different con. 
ditious : — 

1. As a hermaphrodite form without buds, measuring 
6 mm., with the anterior segments of the abdomen enclosing 
tlie male and female sexual elements, the following segments 
constricted, and the terminal ei\larged. 

2. Asa short annelid of twenty posterior segments, without 
the filiform portion of the abdomen and which prepares for 
budding, or perhaps has already budded and regenerated, tlie 
detached segments. 

3. As a form of the same size as the preceding with a bud 
at the eighth or ninth posterior segment. 

4. As a shorter form from which a bud has been detached, 
wliich possesses only nine or ten posterior segments and is 
devoid of eyes. 

In regard to the resemblances between Ftlogrnna impkm 
and the present species, they are identical except for the 
absence of the opercula in Salmacina, He mentions tlie 
case of the Pro/w/fl described by Fritz Miiller, which acquired 
an operculum on one of its pinnate branchim ; then the 
barbules disappeared, and the filament became the stalk of 
the operculum. In ^ahnacina dysteri at complete maturity 
lie found each of its brauchise terminated by a mass whicli 
offered no indication of an operculum ; and, since Filogmia 
implexa at complete maturity retains its two opercula, lie is of 
opinion that the two species are stable and distinct. Yet 
this very statement shows that between dysteri and 

S. oedificatrix tliere is a facile step on this head alone. 

In refeiTing to the proposal of Elders to suppress the 
genus Salmacina^ Claparede, since its bristles resemble those 
of Filograna^ De St. Joseph would conserve the genus Fdo- 
grana as revised by Ehlers, but would divide it into two 
subgenera — viz., Filo^anamih an operculum and Sahnaclna 
without one, 

De St. Joseph found on the tubes Folliculina ampulla ainl 
F. atropurpurea^ anastomosing amongst them and the miiuitc 
sponges, and Corynids and ova were also present. He 
observes that the dorsal hooks in the posterior region 
resemble the thoracic ventral hooks, but their rows are short 
and their number few. 
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Malaquin * gives also an account of the sexual and asexual 
phases of Salmacina dysteri ; — 

L Phase of a young protandrous form. The male genital 
segments are incorporated with the thorax, and are sterile. 

II. Phase is that of asexual reproduction, orschizogenesis. 
In this the animals present incomplete male sexuality, mani- 
fested by the produetion of a few spermatozoa which attain 
maturity. 

III. Phase — hermaphroditism. Gonads (male and female) 
are situated in distinct segments — the male in the three (two 
to four) anterior abdominal segments, the female in the eight 
to ten segments which follow. circulation 'm Salniacina 
and Filograna resembles that of the Serpnlids in the particular 
rcticulatitni of vessels distinct from the coelom. There are 
branchial and ventral vessels. Around the intestine is a 
vascular sinusj as in Serpnlids and Sahellarians. In Salma- 
cilia and Filograna this sinus lies between the endotheliiMn 
splauelinoplanique of the coelom and the intestinal epi- 
tlielium. This part of the hsemocele represents exactly the 
primitive blastocoele. 

The same author f (1911) gi'^'es an elaborate disquisition 
on the phases of Salmaeinaf grouping them as follows : — 
1. Tlie sexual forms, including the young protandrous forms, 
with three to fiv#' segments in the thorax, two intermediate, 
and six abdominal segments, IT The unisexual, rarely 
female, less rarely male. The female is mra, long, with 
three thoracic segments, an intermediate asetigcrous segment, 
and six to eighteen abdominal distended with ovocytes. 
Probably this becomes hermaphrodite. The male is IJ- 
mm., with seven thoracic segments, sixteen ripe abdo- 
minal segments, and three or four terminal. 

The hermaphrodites have eight branchiae, eight thoracic 
segments, then two or three ache tons segments ; immediately 
behind arc two or three with male gonads, and the succeeding 
ten have female gonads with red ova. They reach 6-7 mm., 
and may have fifty abdominal segments. In some lierraa- 
phrodites male elements predominate, the female segments 
being reduced. In others a hermaplitodite segment occurs at 
tlic limit of the male region, the male elements being on one 
side, the female on the other. He has also seen a herma- 
phrodite gonad. 

The metamcre, as a rule, is unisexual, but, as mentioned, 
between the male and female regions a hermaphrodite one 

* Assoc. Fran^aise Adv. Sc. Lille, ICOd, p. 135. 
t Zool. Anzeiger, Pd. xxxvii. p. 201. 
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mav occur. A large well-developed ovum may appear h\ 
the ccelom and a male gonad in the segiheut. 

In sekizoffonpy in its asexual phase, it is exceptional to 
find seven segments in tlie thorax. ^ At the tenth nhdomiiUil 
segment cephalo-brauchial proliferations occur with two new 
segments of the thorax, instead of the three or four of the 
ouzoite. No sexual elements appear. In schizogony accon\. 
panied by sexuality male elements are found in the ah{lo- 
miual segments (9-10), such probably being a further stage 
of the protandrous young. In tile hermaphrodite forms liie 
elements are reduced in quantity — for instance, in a sciiizn- 
iiozoite of twenty segments. 

He makes the noteworthy remark that schizogonOus ini'i- 
viduals by their size and the number of their segments nvr 
little advanced in age compared with the hernia ph rod itr 
forms. Another fact is that when sexuality is present it is 
r^luced male, female, or hermaphrodite. These are stuges 
in the march lo complete hermaphroditism. 

Malaqiiiu concludes that Salrnacina dysteri, lliixlcv, 
exhibits all the forms of sexuality possible. It, indeeii, 
shows a kind of iudifferentiatiou in sexuality, marked by tluj 
absence of secondary sexual characters in the individuul. 
The sole character which distinguislies the phases from oncii 
other is the position of the geuital seginenll and their stair, 
of advancement. Schizogony occupies the middle period of 
tlie existence of the annelid. It is intercalated between tlic 
two sexual periods — protandrous or rarely female, or berma- 
phrodite. The sexual period ultimately marks tiie end of 
the evolutionary cyc^ in S. dysteri. The exclusive sexii:tl 
form is hermaphroditism. In a certain number of thesic 
the male elements predominate. It thus reappeais iu the 
life-cycle after its presence in the young oozoite. 

Miss Pixell* ftow Mrs. Goodrich) de.scribes Snlmarim 
dysteri from Gough Island, in the Antarctic Sea, as occurriin:' 
iu fairly large masses. No buds were prestnt. She also 
finds the same species iu various parts of the Indian 
Ocean f. 

PauvelJ (J9l4) describes FUograna implexa from tiic 
Gulf of Gascoigne, Monaco, and other sites, the agglonK’- 
rated tubes forming consideiablc masses analogous to tlioM' 
oi 8almacioa dysteri, from which, he observes, the aiiiiiud is 
caajly distinguished by its two opercula. The same author 
alludes to Salmacina incrustanSy the very fine tubes of wliicii 

♦ Trans. Linn. Soc. vol. xvi. p. 87 (1913). 
t Trans. Roy. Soc. Edin. vol. xlix, p, 3^ (1913), 

X Campag. Sc. Monaco, Fa«. xlvi. p. 327. I am much indeUed l(> 
Prof. Fuuvtd for speriniena and momoirs. 
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^re more or less agglomerated on stones or shells. Certain 
gnecimens have the branchiae coloured red at the extremities 
1-an accidental condition. The collar-bristles have the wel) 
at the base' of the tip with large teeth (two or three prominent), 
and with a few capillary bristles. There is no operculum. 
Tlie uncini have nunierotts teeth. He distinguishes S, dysteriy 
Hiixlev, from the foregoing by the numerous fine teeth on 
tlie basal web of the collar-bristles. All the specimens bad 
sausage-like cellular masses at tlie tips of the branchial 
filaments. He was of opinion that the S, mdificatrix, 
Clapar^de, was the same species. He never encountered a 
frue representative of this species, which, he says, is distiu- 
iriiishcd from S. dysteri by the absence of the enlargements 
at the tips of the braimbial filaments, and adds, strange to 
sav, tliat the tubes are often intertwined with those of 
Filograna imylexa. 

,LH. Orton* (191-t) states that the common species of 
“ Filograna carries ripe eggs and trochospheres at an age 
probably less than 4 months, having grown through tlm 
Miunner. About the same time another experiment yielded 
specimens with fully-developed eggs at an age not greater 
than 10 weeks and 4 days. Later in the year full-sized 
specimens with huds had an age not greater than 4 weeks 
and 3 days. There can be little doubt, therefore, that in 
this species there is an alternation of generations, tiic 
summer forms producing eggs and sperm, and the auiumii 
aiul winter ones prodi«lng buds.'*' 

(6) Faonistic. 

Tn order to give a satisfactory view of the remarkable 
variations of Fifoyrana, it is necessary in the first instance to 
glance at the condition of the specimens ^rom the several 
grounds, which range from Slietland to the Channel Islands 
ill Britain, and elsewhere from diverse distant localities 
stretcliing almost from pole to pole f. 

Ill those from Plymouth no operculum has been seen 
lip to (late. In an exam])le with a bud tlie biaiichia’ had 
short pin me, but tlie tips had sausage-like enlargements ; 
the anterior region had seven lateral bristle-tufts besides 
the collur-tuft, two segments succeeded the anterior region 
without bristles ; thirteen bristled segments followed ; then 
the hud, the first two segments of which had no bristles, 
iind twenty-three with bristles succeeded, two papillae occur- 
ring posteriorly. Its brancliiae were simple filaments. In 

* JiHiv. M. Ji. A. vol. X. p. 316. 

t I hose from the area of the Clyde was sent by Mr, L. Tlenouf of the 
■I'l^jcmii amt babuiatovy at Rothesay. ‘ 



138 Prof. M'Intosh’s Boles from the 

older examples without a bud the anterior region had seven 
pairs of bristles besides the collar pair, a considerable smooth, 
Ljjion and fifteen segments and the pygidium posterimly. 
Kranchis were well developed, w.th sausage-shaped eii- 
Wements of the tips of the filaments, and the pmum were 
S longer than in the former. The apertures of some 
of the tubes show a slighfexpansion like the inuzzles of 
old-fashioned shot-guns for sparrows, whils others have 
cylindrical though rounded margins. In the first senes 
nf bristles which in lateral view have the tip at an angle 
to the shaft, the basal part of the wing has numerous 
ffullv a dozen) serrations sloping from the base to the 
distal end in lateral view, and then a hiatus, followed by 
f minutely serrated tapering blade. When viewed from 
behind, the shaft diminishes little to the end of the hasa 
section of the wing, and the axis can he follow^, as distinct 
L the wing, from the base to the tip, and then padnally 
tapers djstallv. Certain views point to the double nature 
of the basal expansion, serrations being seen on both snlea. 
It may be that something similar exists m the dista wmg, 
What^have been mentioned elsevyhere as simple bustles 
in this tuft are apparently only developing forms of the 
Special type, 

Channel Islands (off Guernsey and between tide-marks, 
Herm). 

Most form fixed tubes ou shells aii4stones-“t\yo opcrcuk, 
as a rule, on each ; these may be large and thin, or less 
expanded as circular discs. No enlargement of the tips ol 
the other filaments. This form is conimon under stones (to 
which it is attached) between tide-marks in the Chaiiiiel 
Islands. Ova occur in the posterior rcpoii of body In the 
structure of th^collar-bristles no distinction can be dr, iiin 
between these and the Plymouth forms. The shaft, hasj 
■wini-s and tip are the same. The hiatus and the modi, ol 
origbi of the distal part of the wing agree, as also doiti 
minute serratiuiis. 

Si. Andrews e 

■ Branchi* without an operculum in two hearing hmh 
tips of branchi* cylindrical in some m others shghtl; 
clavate (in the spirit-preparations). Ihe cotidiliou nt 
branchial depends on age; in young examples the hlii , ^ 
and piniim are short, but they vary, some of the same i . 
of body having larger and better-developed brancliia). i 
voun^iave a shorf body. The collar-bristles bIiow sevcia 
with curved tapering tips, which do not have Llic 
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separating the widened and more boldly serrated base from 
the more minutely serrated terminal region. The structure 
of those with the gap, however, does not differ from that of 
the Plymouth form. The buds presented a similar coji^ 
(litioii, and the serrations of the basal region of the tip were 
bolder than the distal. In some' of the unaltered tips slight 
liollows at the site of the gap indicated a change. Further, 
in addition to the foregoing, a series of simple tapering 
l)ristles without evident wing were present. 

Off the Hebrides, 

Two well-developed opercula of a flattened finger-nail 
shape. Series of rounded eye-specks. No enlargement of 
the terminal processes of the brancliial filaments ; long body ; 
eight pairs of anterior bristles. Collar-bristles apparently 
agreed with the St. Andrews form. 

S.E. of the Isle of May. August. 33 fathoms. 

Two opercula, circular and rather small. No enlargement 
of the tips of the branchial filaments, and the pinnae compara- 
tively short. Ova in some with comparatively short bodies,. 
Collar- bristles apparently similar to those from St. Andrews.. 

Shetland, 

Two opercula (small and round) in some, others have 
none. The examples are small. Collar-bristles similar to- 
those from St. Andrews, 

Moray Frith (dredged). 

Well-formed thin opercula. In another none. No 
ndargement of the tips of the branchial filaments in either.. 
The collar-bristles in these forms agree with those from 
St. Andrews. * 

Aberdeen Bay, August. 

Well-marked opercula in all. No enlargement at the tips 
ef the branchial filaments. Collar-bristles indistinct, but 
apparently agreeing with those from St. Andrews. 

H.M.S, ‘ Triton * and ^ Knight Errant.* 530 and 87 fms. 
An operculum is present in these as a rule, but it is a 
'rm plate — so thin as to be distinguished with 

tiilhculty in certain examples. No eggs, sperms, buds, or 
tarvifi were seen in these specimens in August. Numerous 
joccoliths occurred iii their stomachs. The specimens from 
I slops bad exactly the same structure in the collur- 
'^n^tles us at St. Andrews. 
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Station 18 a. 455 m. No. 29. 18.6.1906. Procured 

with the small trawl. , , . , 

*The shelly tubes of this form exactly resembled those 
of the other varieties. The annelids, whose bodies were of 
moderate lenijth, are characterized by the free develojunent 
of the branchi®, which possess lar^e filaments, and long and 
rather slender pinnse with scarcely a trace of enlargemciit 
at the tips. The filaments do not appear to show aay 
glandular thickenings such as occur in Salmacina cedi fi cat rl{\ 
At the extremities the filament, which is comparatively 
broad at the last pinim, gradually tapers to a blunt point. 

In one example with eight pairs of anterior bristles tlic 
two dorsal filaments were modified in an interesting manner, 
since one presented a somewhat thick terminal process, the 
tip of wdiich was abruptly bevelled mainly on one side, the 
tapering tip being rather blunt, its cellular structure other- 
wise remaining the same as its neighbours ; whilst the other 
had advanced a stage further, the clavate tip being uu equally 
bevelled and hollowed so as to form a rudimeniary opercuhnn. 
This example carried ova well forward in the posterior region, 
but as it was imperfect, too much reliance need not be given 
to this feature. The region frequented by this colony 
seemed to be highly favourable, for in another example the 
tips of the branchial filaments were irregularly enlarged. 

Station 18 a. 14.3.1907. Trawl. 

Eyes present. 

The type consisted of comparatively short bodies, with 
seven pairs of anterior bristles, and about twenty-five seg- 
ments posteriorly, comparatively long branchial fans — fully 
half the length of the body, and with 'opercula. The form 
of the opercnla, however, varied considerably from the thin, 
translucent, and more or less circular or hoof-shaped cii]) to 
a long vase with a tapering proce.-s on the lip, a bluntly 
clavate termination, or a cone at tlie end of tlie filanuiit. 
The short bodies are terminltted by tlie two anal papilhe. 
So far as could be observed, no reproductive elements were 
present. Food was abundant in the stomach, and the 
intestine had the elliptical faecal masses. 

The structure of the collar-bristles is identical witli that 
in the St. Andrews examples. 

Station 10. 27.5.1907. 

These were characterized by small, thin, wineglass-sliapod 

* I am indebted to Prof. D’Arcy Thompson for the j)ppoituiiity of 
exAmiuing tlieae. 
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opercula, seven pairs of anterior bristles, short pinnse to the 
brauebiae, the filaments of which had rather short, stumpy, 
terminal processes, and by the great number of small ova, 
which in some stretched far forward. The number of the 
small ova far exceeded that seen in any other form, and 
point to their probable extrusion before fertilization, or, at 
any rate, immediately after. Spfitms were not clearly 
demonstrated in front, but they may have been present, 
thou'di in one the ova passed forward to the anterior region. 
Tliisiform also shows the isolated and elliptical fcecal balls 
ill the posterior part of the gut. In structure the collar 
bristles correspond with those from St, Andrews. 

Station 16 fl. 195 m. No. 302. 9.6.1908. 

Some had no opercula, others had two of the ordinary 
fmiiiel-shiipe. Ill several without opercula the tips of the 
fiiimciits \yere rather short aud little tapered. In another 
the tips of the two dorsal filaments were flattened and wider 
than the rest. The number of the anterior bristles was 
seven pairs. 

One presented the same circular or rounded granular 
masses on each side of the gut in the Caudal region. Others 
showed distinct ova (small). The former is probably the 
early condition of the latter. In structure the collar- bristles 
agree with those from St. Andrews. 

Station 16 a. 334 m. 13.6.1908. 

The examples have* slightly larger tubes, more laxly put 
logetlier, and often showing a lip where the annelid pro- 
trudes — that is, the edge of the tube is expanded a little and 
turned over. The annelids have no opercula, and rather long 
tapering tips to the branchise, which also have long pinnse. 
The collar-bristles have the same structure as those from 
St. Andrews. 

Station 18 fl. 324 m. 13.6.1908. 

Tliese have seven or eight pairs of anterior bristles, long 
branchige, with transparent opercula, and long pinnae on the 
tilamcuts, which in those having opercula showed no eiilarge- 
inent. In one about twenty of the terminal segments 
contained rounded granular bodies like early ova. In young 
forms seven pairs of anterior brisile- bundles occurred, and 
the branchicC had short piume and thick filaments. The 
posterior region in these had between twenty and thirty 
ssegmeuts. Tlie tips of the non- opercular filaments were 
rather long and tapered. In those with the granular masses 
posteriorly, no large ova could be seen. The aperture of 



142 Prof. "iPIiitosI/s Notes from the 

the tube is in some expanded a little and turned over. The 
structure of the collar-bristlea is precisely the same as in 
the St. Audre\Y8 examples. 

Station 18 a. 455 m. 18.6.1906. 

The tips of the branchial filaments are enlarged as flattened 
lobate processes in evtfy instance, and in several the ex- 
])ausiou passed down tae filament for some distance. The 
pinnae on these filaments were all rather long and slender, 
and in marked contrast, for instance, to those from Plymouth^ 
ill which the short thick piimse are diagnostic, the whole 
branchial apparatus being less developed. The great length 
and the number of the pinnse in the form from the North 
Sea give the branchije a densely capillary aspect. As a rule, 
the terminal pinnae are shorter and thicker, partly, in all 
probability, from more active growth. Besides the examples 
just mentioned others showed similar enlargements at the 
tips of the filaments and no opercula; whilst in a third series 
a minute, flattened, or slightly saucer-shaped operculum 
appeared on each dorsal filament. Such could have been of 
no service as a protection. The structure of the collar- 
bristles of tliese specimens corresponds exactly with that of 
the St. Andrews form. 

Station — . Off Moowick Head, 99 m. No. 165. Cap- 
tured in trawl. 13.8.1908, 

All these presented the rounded granular masses (early 
ova) on each side in the caudal regioB, and no ova in front. 
Opercula were present, and seven or eight pairs of anterior 
bristles. In structure the collar-bristles agree with St, 
Andrews examples. 

Station — , 15.8.1908, 

Tliose examined had two opercula and no enlargements 
at the tips of the branchial filaments. The anterior bristles 
were seven or eight, the young having fewer. The collar- 
bristles agree with those from St. Andrews. 

* Porcupine,* 1870. 45 fms. off Cape Sagres. 

In these examples the branchiae are of moderate length 
(about that of the specimens from Plymouth) and furniiihetl 
with two well-formed opercula. The pinnae are somewhat 
more slender than those from Plymouth. Moreover, most 
or all of the opercula had a little process on the edge of 
the comparatively large organ. The rest of the filament 
ended in a tapering tip. There weie eight pairs of anterior 
bristleii. The collar-bristles are minute and transparent, but 
the basal region of the wing is differentiated and serrated as 
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usual, thea a gfip occurs, after which the distal finely serrated 
tapers to a slender point. These bristles are more 
minute than any hitherto examined, 

Norway. 

These have large branchiae, no opercula, and the tips of 
ilie hlaments are comparatively short, not expanded, whilst 
the [jiiinae are numerous. No sperms were seen, but ova 
o-ciirred in the anterior region of the abdomen. There 
wcjv seven pairs of thoracic bristles. Here tlien was a 
variation from the form described by Sars which had two 
oiierciila. The structure of the collar- bristles entirely agrees 
with that of the St, Andrews examples. 

JSlaphs. (^Salmacina wdiJicatrUj auct.) 

The comparatively lar^e size of these examples and the 
^o'eat development of the branchiae, their glandular swellings 
(lioug the filaments, and the large size of the sausage-like 
tips, as well as the common occurrence of nine pairs of 
anterior bristle-bundles make them conspicuous. The pinnae 
also take on the tendency to increase at the tips, especially 
the distal pinnae, yet these pinnae 'are not so long as in 
c.rtaiu forms from the North Sea, also devoid of an oper- 
culum. The development of the axis or filament of each 
hrauchia is in contrast with the smaller parts in the northern 
sca<, the glands of the filaments being smaller. The points 
or main fangs of the minute hooks appear to be directed 
forward— both in tlie anterior and the posterior regions. 
So far as can • be seen, the sperms occur behind the bare 
segments of the anterior part of the posterior region, and in 
one with embryos they seem to pass backward, some being 
present at each side of the tail. In this example (with 
iinbryos and ova) the tips of the branchi^ showed rather less 
than the usual enlargements. The granular masses at the 
slides of the tail, however, may be sperms. Yet they 
resemble the granules in front. In those with advanced 
embryos most of the sperms appear to be shed. 

Ibe collar-bristles agree in structure with those from 
rlyinouth and the north, having a basal division of the wing 
uilh numerous serrations, a gap, and a tapering distal 
region with a minutely serrated edge. The bristle has the 
same curvature at the end of the sliaft. Ten points at least 
appear in a favourable view of the basal web of the collar- 
wistles and the others agree with those of the northern types. 

Dongonab, Red Sea. 2 . 12 . 1915 . 

The vermidom is of the open pattern, so that aeration 
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goes on readily, yei it is stated they grow in quiet nooks at 
Dougonah. The long branchiae are richly pigmented, and 
each animal is provided with a pair of eye-specks composed 
of a group or crescent of four or five points. The web at 
the base of the tip <T the collar- bristles has eight or nine 
teeth, Tlie tips of some of the branchiaj in a few nre 
enlarged. In others this is not seen. One had more slender 
|)inu» than usual, and in this the tips of two of the filaments 
presented enlargements of the sausage-shape with lateral 
glandf as in S. cedificat'iia:. All have six pairs of anterior 
bristles, viz. first and five following. No opercula are 
present. One or two buds (early) were attached to the 
nurse-stock ; and many young forms occurred. Buds thus 
develop in the quiescent condition of the reproductive 
elements, which were not visible. 

Donf^onab, Red Sea. 2,2,1916. 

Since December (1915) the reproductive elements have 
been developed, the large ova occurring in masses in the 
non-bristied region behind the thorax, leaving the posterior 
aud caudal regions free. In some the spaces between the 
septa were filled with a uniformly granular mass. In a 
small form, which seemed to be male, the elements filled the 
posterior and caudal regions to the tip, whilst anteriorly tlie 
masses reached the thoracic border. No buds were observed 
in this series. The tips of the branchial filaments were 
slightly enlarged in some ovigerous forms, the outline 
being ovoid rather than sausage-shaped as in S. wdificairh, 
and in this respect they agreed with those procured iu 
December, and in which the reproductive organs were not 
developed ; indeed, some of the latter had large processes, so 
that this does not appear to be connected with the develop, 
ment of the gonads. Tlie young as well as the adults pre- 
sented the same slight enlargements of tlie terminal processes 
of the branchial filaments. 

Dovgonab^Rtd Sea. 5.1916. 

Since February the reproductive elements in the body have 
disappeared, and more frequent instances of budding present 
themselves, the buds arising in a similar manner fr^m the 
posterior end in front of the pygidium vvliich forms the ana! 
extremity of the bud. The tentacles develop early, ami 
enaide the eye to detect the bud even when very smnll. At 
a little later stage the outline anteriorly is marked by a 
separate and symmetrically sha] ed area — apparently tlie 
rudiment of the thorax.” 
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Dortyonab, Red Sea. 9.12^6. 

Many of the tubes were empty, and the forms were young. 

Ill the Red Sea Filograna produces ova in the coldest 
month of the year. In the same region Dr. Crossland * 
found that Meleagrina vulgaris sheds ova in the winter, 
whilst M. margaritifera bieed,s only in the summer. The 
same careful observer remarks that he has not yet seen 
Filogrmia amongst coral, but it is common on buoys, on the 
bottoms of boats which, have been standing in the hai^aour, 
on piles in sheltered water, and in sponges. All its habitats 
in shallow water are sheltered, and the fragility of the 
calcareous tubes probably render this necessary. 

Madras Harbour^ India f. 

Tubes of the same form were dredged by the late Dr. John 
Anderson east of Verribles, India, in 13 fathonjs. 

The hranchiBe of those from Madras Harbour show slight 
enlargements at the tips of tlie filaments. Though the 
preparations were not very favourable, yet in an example one 
of the tips exceeded the others in size, but had the same 
structure. As a rule, the tips are probe-pointed, though in 
some the terminal cushions are larger and more boidly 
glandular. Fj'om seven to eight pairs of bristles occur in 
the anterior region. So far as could be observed, the 
structure of the collar-bristles is typical. 

Sydney Harbour ^ Australia. 4.19 IG J. 

The specimens are' characterized by the blackish colour § 
of the branch ise — especially their distal ends, which thus 
boldly contrast with the whit'.i tubes, and the anterior region 
of the body in some is also of a dark line. The branchiae 
appeared to be comparatively thick and stumpy, the pinnae 
ui some and the terminal process of the filament devoid of 
enlargement, though it was stout. All had t\vo eyes. The 
numbir of tlie bristle-bundles of the anterior region was 
usually nine, young forma had eight. There were no 
opercula. The collar-bristles agree with tlie type found at 
St. Andrews. 

To whom I am greatly indebted for these and many other specimeus. 

t For the examination of these I have to thank Dr.'Annaudale. 

\ Kindly forwarded by Prof. Hasw’ell. 

§ Whether osmic acid had been used for killing is as yet unknown. 
Am. (fc Miig. N. Hist. Ser. 9. Vol. iii. 10 
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Some had the posterior region of the body diste^ed with 
large ova. None had bads, but a band or two of large free 
ova in mucus ocouned, as in the specimens at St. Andrews 
and as is also found in Sptrorhs. Some of the tubes of 
mucus contained larviB with three pairs of bristles, a powerful 
nrototroch, two large eyes, and a segmented body. 

A commensal Crustacean was found m tbe calcareous 

tube. 


Plymouth, 


Operculum 

(none). 


Larger example . . 
March. 

Young specimen . 

Very young 

Y^oung 

Jvne. 

With bud 

Pmrly adult .... 

V 

„ (short post, 
region) . . 

Fairly large 

„ with hud. 


Branchiae 
(tips). 

Slight enlargement, 

No distinct enlarge- 
ment 

Enlargement gi-eater. 8 


Serrations of 

basal web of Gonada* 

collar-bristle. 

About 12. Ripe sperma. 
Fewer than .... 

12 . 

About 10 ? .... 


No. of 
anterior 
bristles. 
7 
6 


Enlarged tips, 8 f, 

8 jj 

Enlarged tips. 8 „ 


71 

77 

77 


t) 


7 

8 
8 
8 


JJ 


JJ 
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Ova. 

Ova. 


ft 


77 

Slight.” 


9 

7 

8 
8 


Ova. 


Gubhnsey.— July. 


Branchiae. 

Opercula. Sausage-tips. 
2 opercula. . . • • 


1 only visible. .... 
2 or more. 


2 opercula, 
2 


Ajitorior Collar-bristles. ■Rarnnrk^ 
bristle-tufts. Basal comb. 

7 pairs. About 1 dozen .... 
sen'atioDS. 

8 About 1 dozen. .... , 

7 „ Branchiae pf 

’ mented brow 

(or red ?). 

1 apparently On shells, 
with fewer 
teeth. 


6 

8 ? 


8 

7 


On shells. 


The male elementa were present in the majority with ova. 
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1.^7 


St. Andrkws. 


Branchiffl. 

Sausage-lipa. 
All with saa- 
sage-tip (long). 


iriTtriate. Colkr.bristiB.. K™»rk,. 

7 ' Fully 1 dozen Large example, 

fine serra- 
tions. 


Dud. 


developing. 

developing. 

developing. 


8 

Slightly enlarged 7 No distinct 
tip. (doveloping). notch. 

7 

8 

8 

Slightly enlarged , . . , 

tips in two spe- 
cimens. 

!!!’ 

7 

7 


Apparently fine 
teeth. 

June.|^ 

V 

o 


Bud, September. 

Nearly adult, „ 
September, 


Off Hebrides. — July. 


Branchiffl. 

Opercula. Sausage-tips. 



Anterior 
bristle- tufts. 

8 


Collar- bristles. 
Basal web 
serrated. 


Ilemarhs. 

Pigment on 
bra II chile, 
two eyes. 


Off Isle of May. 

Opercula. Branchiae. Anterior bristles, 
2 With pigmented 7 

tips. 


Collar-bristles. 
Web with small 
teeth. 


Off Shetland. 

Opercula. Branchiae. Anterior bristles. KeraarliB. 

Ottng, 2. No enlargement 7 Ova. 

of tips. 

dult 2 or none .... .... 


Mobat Fbith (deedged). 


Branchiae. Anterior 

Opercula. Sausage-tips, bristle-tufts. 
2 None, 7 

2 None. 8 

1 Very alight en- 8 

largement. 


Collar-bristles. 

Typical. 

)} 

f} 


Eemarks. 


Ova. 


Opercula, 

0 


Abbebeen Bay. 


Branchise. 

No enlargement 
of the tips. 


Anterior 

bristles. 

7 


Collar- 
bristles. 
Small teeth 
( 12 ). 


Remarks. 

Ova. 
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PoBT Ertn, 

^ , Tj 1 * Anterior Collar- t, , 

Opercula. Branchise. Eemarka, 

None. Tips of filaments 8-9 Typical. . » . , 

black. 


Opercula. 

2 


Knight ERRANT.’—AuGUfiT. 

Anterior Collar- 

bristles. bristles. 

7 Typical. 


Branchise. 


Remarks. 

Coccoliths in 
atouiack, 


Opercula. 

Stat. 18 0 . 

18.6.06, 2 or none. 


Eyes. 


North Sea. 
Branchice. 


Anterior Collar- 
bristles. bristles. 


U.8.07. 2. 

Station 10. 2. 

Stat. 16 a. 2 or none. 
13.6.08. None'. 
Slat. 18 a. 

13.6.08. 2. 

Stat. 18 o. 

18.6.06. 2 or none, 


No. 165. 
12 . 8 . 02 . 2 . 
16.8.08. 2. 


Largely developed, 

no enlargement at 
tip. 

Present. No enlai^ement of 
tip. 


Reniari; 
Typical. Ova. 


Those without oper- 
cula had enlarged 
tips to filaments, 
which were long 
and slender. 

No enlargements. 

‘ PoHoumE,’ 1870, 


7-8 

7 


7-8 

7-8 


Opercula. 


Branch) ee. 


Anterior 

bristles. 


2 with a minute Slender pinn® ; no 8 


Ova mimer 
and sita? 
Ova. 


Ova. 

Sperms, 


Early ovbI 
Sperms. 


process. 


enlargement. 


Collar-bristles. Reinarka, 

Typical though , . . . 
minute, 


Opercula. 
2 or none. 


Opercula. 

Absent. 


‘Norway, 


Branchise. 

Large branch i® in 
those devoid |of 
opercula, no en- 
largements at tips. 


Anterior 

bristles, 

7; 


Collar-bristles, 

Typical. 


Branchi®. 
Large sausage. 


Naples. 

Anterior Collar-bristles, 
bristles. Basal web. 
10 About 10 or 12 
serrations. 


Remark. 

Ova and 
speriiij? 


Remarb. 

Ova. 

Embry oj'- 


0 
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Dongonad, Red Sea, 

Operculft, Branchiae. Remarks. 

9ntl December. 

" Xone. Pigmented, some 6 Basal web, 8-9 Buds in a few. 
tips enlarged. teeth (typical). 


o,kI February. 
None. 

Tips of branchia 
slightly enlarged 
both in young and 
adults. 

6 

Typical. 

No buds. 

)lav. 

Xone. 

Septeuiber. 

Xone. 

)> >} 6 )} 

Madras Harbour. 

Many buds. 

Young 

examples. 

Opercula. 

Branchiae, 

Anterior 

bristles. 

Collar-bristles. 

Remarks. 

Xone. 

Tips slightly en- 
enlarged. 

7-8 

Typical. 



SvDXEY Harbour. 


Opercula. 

S'one. 

Branchiae. 

Pigmented branchiae 
no enlargement. 

Anterior 

bristles; 

, 9 

Collar-bristles. 

Typical. 

Remarks. 

Young had eight 
thoracic bristles. 


(c) Stkuctukal. 

lu British Seas Filograna implexa has been at intervals 
under examination since 1863, and it was its structure that 
vear in St. Andrews Bay which showed how closely it 
approached Prof. Huxley^s Protida dysieri. Indeed, two years 
after, the b^nglish author admitted to the writer that there was 
no real distinction between them. Since that time numerous 
specimens from the east and west, north and south, from 
shore and from deep water, and from such localities as 
Noiway, Shetland, the Hebrides, several stations (7) in the 
North Sea, Plymouth, the Channel Islands, the trawling- 
grouuds of 1881, the deep water off St. Andrews Bay, the 
Moray Frith, the stations of the ' Porcupine,^ Naples, the 
stations of the ‘ Trito)) ^ and ‘Knight Errant*’ from the 
Fed Sea, India, Africa, Australia, and the French coast, &c., 
have given a fair field for observation, especially when 
sup[)leinented by living specimens. 

I’rosh examples from Ply month in sea water, as Huxley 
aud others truly said, resemble corals in so far as the 
^n'aiichial fans of the annelids project from the tips of the 
lubes as miniature flowers, the distal parts (branchije) of 
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which are pa]e greenish yellow, and the anterior regi»n of a 
hne reddish hue which tints the cephalic region at the base 
of the brauchise and passes a short distance along each 
tilameut. When eggs are present the posterior region is 
also reddish, the colour of these being of a brighter hue 
than the front. Two dark eyes occur on the dorsum of the 
reddish cephalic area. The anterior (thoracic) membrane is 
more deeply tinted in front than behind. When in full 
vigour the pure white of the calcareous tubes, the scarlet of 
the anterior region which just projects beyond them, and 
the pale greenish-yellow fans with their opaque tips make 
a picture at once beautiful and characteristic. The filaments 
of the bran chi se, when fresh, show under a low power a 
distinct moniliform arrangement of granular dots in all tlie 
British ft>rm8 along each side — indicating a less developed 
stage of the more highly organized condition in the Mediter- 
ranean form — Balmacina adificatrix. These granular masses 
are situated on the outer aspect of the interpinnate spaces, 
and are prominent in a face or a lateral view. The tips of 
the branchise are in all more or less cylindrical, and under 
a lens present a whitish opacity. The expanded branchial 
fail is even more beautiful than that of Alcyonium from the 
lai'ger size and greater richness of the filaments and piimaR, 
Tiie separate filaments are often curved toward the mouth, 
approximated, expanded or drooped on one side, the move- 
ments in the absence of irritation generally being sIoav. 
When touched with a needle, however, the entire fan shrinks 
into the tube, and though it by-aiid-by unfolds it may 
sharply retract several times spontaneously as if in remem- 
bi'auce of the contact of the foreign body. The collar is 
ol’teu folded backward over the tip of the tube when the 
branchial fan is expanded. A separate branchia retains 
vitality for a considerable time and the pinnae move as iu 
the perfect fan, the tip of the filament also bending iuAvard 
as if carrying out its usual functions, the whole occasionally 
rolling togetlier like a ball and again expanding. The 
funnel-like aperture leading to the mouth is richly ciliated, 
and so with the anal groove po|teriorly. Cilia also occur at 
the bases of the feet. 

On arrival at St, Andrews those from Plymouth expanded 
their branchial plumes freely, and after the first two days 
various examples dropped from tlielr tubes to the bottom of 
the vessels, and this. continued during several weeks. The 
extruded forms quietly expanded their branchiae on the 
bottom of the vessels, the filaments bending inward now 
and then and again being expanded, whilst those with lung 
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posterior regions occasionally curved them as the body con- 
tracted— with or without a jerk. Fragments of the anterior 
region with the branchiae survived a week or more^ the move- 
ments of the branchiae being similar, and even a cephalic 
region with the branchiae had almost equal vitality. The 
distal process of the branchial filament is not ciliated, but a 
rich coating of cilia occurs on the inner surface of the 
pinnae. 

In reviewing the various examples from the diverse 
localities it is found that the mass of calcareous tubes — the 
vermidom, as Huxley called it — is identical in all, though 
two conditions may be distinguished, the solitary and the 
social. The tubes from deep water are large, yet light, 
masses, which invariably, as Dalyell observed, are honey- 
combed by spaces which permit the free passage of water 
and enable the annelids to expand their branchial fans in 
secure retreats. Therein they differ from the solid masses 
of the aporous corals, for instance, which lack the intricate 
cliambers and which can only expand their polyps on the 
surface and sides. In some a distinct widening of the Up of 
the tube occurs, after the manner of a trumpet — a condition 
perhaps less frequently* seen from their extreme brittleness. 

The general size of the adult annelids does not offer much 
vaiiety, though the Neapolitan examples, such as Salmacina 
cedific'iirisey are pre-eminent. 

The branchiae vary considerably in their total length, in 
the length of their pinnae, in the presence or absence of 
terminal enlargements to the filaments, and in the develop- 
ment of the paired glands the base of the pinnae. More- 
over, the presence of opercula characterizes certain forms, 
yet they are not altogether confined to northern examples, 
since tfiey are abundant in those from the Ciiannel 
Islands and off Cape Sagres in the south of Spain, Oper- 
cula are absent from the Mediterranean examples, those 
from Plymouth, those from Madeira, India, and Australia, 
yet they are equally absent from swarms off St. Andrews 
Bay. So much has been made of the presence or absence of 
opercula that it is interesting to find that the enlargements 
at the tips of the filaments seem to take their places, 
for instance, at Naples and Plymouth. Where an oper- 
cuhuii is present, as a rule no enlargement of the tips of 
the filaments occurs. The opercula may be comparatively 
large and thin, or less expanded as circuj^^r discs. But the 
joost important fact is that on the same ground, as in Shet- 
land, the Moray Fritli, and St. Andrews, some in the same 
teses liave and others do not have opercula. Tims in 
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swarms of those devoid of opercula from the neighbourhood 
of the Be)l Kock a few were found with them. That fact 
would seem to dispose of the importance of the operculum 
as « specific distiuction, for the animals are otherwise 
identical. In the same way some on the same masses from 
the North Sea had an operculum as an exception, and 
though Sars described the Norwegian representative as 
having an operculum^ others lately examined from the same 
region had none. The varying size and shape of the oper, 
culnm, and the remarkable susceptibility of the branchiae 
themselves to change in filaments, pinusc, terminal region, 
and glands, surest the instability of a character derived 
from the operculum in Filograna. 

The tips of tiie filaments, like the branchise as a whole, 
present equal response to external or internal influences. 
The maximum change, independently of the formation of an 
operculum, so far as at present known, is observed in the 
Neapolitan type — Salmacina (edif eatri ^, — in which the non- 
ciliated tip forms an ^elongated sausage^like process, though 
it is probably flattened. No operculum is developed in tliis 
type. Similar, though smaller, enlargements take place iu 
the Plymouth and southern non-opercular forms, and whlcli, 
though not specially noted by Huxley, were alluded to bv 
Claparede. De Quatrefages supposed that in HuxIcyV 
Pro tala dtjsteri these enlargements corresponded to the 
ovigerous opercula of the Spirorbids. 

In those w'ith opercula from the French coast, the Cliannel 
Islands, Shetland, and Norway, no enlargement of tlm ter- 
minal region of the filaments, as ^ rule, was present. Oiilv 
in certain examples from the North Sea modified opercula 
and terminal enlargements of the filaments occurred. Thus 
in an example with eight pairs of anterior bristles one dorsal 
filament had a somewiiat tlli(^k terminal process, rather 
abruptly bevelled on one side, wliilst the other filament had 
advanced a stage further — the clavate tip being unequally 
bevelled and hollowed so as to form a rudimentary operculiiiu, 
On the same ground (455 metres) another had the tips of 
the filaments more irregularly enlarged as flattened lobate 
processes in every instance, and in several the expansion 
passed down the filament for some distance. Others showed 
similar enlargements at the tips of the branciiiae and no 
opercula, and a third series presented a minute flattened or 
sliglitly saucer-shajjjed operculum on each dorsal filament 
which could have oeen of little use as a protection. At 
other stations the forms of the opercula varied from the thin 
translucent, more or less circular or hoof-shaped cup to a 



153* 


Oattji Marine Lahoraiory^ 8t, Andrews. 

lonj,^ vase with a tapering process on the lip, or the filament 
had a blunt clavate tip or a cone at the end. In another 
instance (197 metres) in which no operculum was present 
the tips of the two dorsal filaments were simply flattened and 
ffider than the rest. ^ Accompanying the foregoing were 
several— it may be young forms— in which the tip of the 
filaments were short and little tapered. The presence or 
absence of opercula, indeed, would appear to depend on no 
reliable data. 

Variability is not confined to the tips of the branchial 
filaments, for the pinna? are short as in the young budding 
forms from Plymouth, or of groat proportiorfftl length as in 
c rtain forms from the North Sea, the branchial fans of 
which, moreover, are about half the length of the body. The- 
pinuffi of tiiese are mucli longer and more slender than in 
any from Plymouth, though the age of the specimen has 
cjTisiilerahle influence in tins respect. 

The number of the bristle-tufts in the anterior region is 
likewise variable— ranging from five t& ten, though a oon- 
sitlonible majority show seven, the number most frequent 
ill the north. 

The first pair of bristle-tufts, the collar-bristles, diverges 
from the others in size, direction, and structure, and m 
these respects is closely allied to the condition in Spiiorbis. 
Those from Plymouth may be taken as th^ type, the firs-t 
pair of bristL'-tufts being conspicuous organs directed 
forward, upvard, and outward. The shaft of each bristle 
nearly cylindrical, diminishing a little when viewed froim 
belli ud toward the commencement of the wing, and the 
tapeiing-axis can be followed as distinct from the wing to 
the hair-like tip. The broad basal part of the wing ha>r 
numerous (about a dozen) serrations, sloping from tlie base to> 
the didal end in lateral views then a hiatus occurs, followed, 
by a minutely serrated tapering wing or blade. Certain 
views point to the double nature of (he basal expansion of 
the viiug. In some from St, Andrews several of tlic bristles 
of this tuft do not show the gap separating the more boldlv 
serrated base from the minutely serrated terminal region o'f 
the wing. Moreover, a few simple tapering bristles without 
an evident wing were [:res(nt. How far ihese may consist 

developing tunris has yet to be ascertained, but such is 
iiiiiikely. These bristles are freely moved forward, outnard,. 
and inward for various purposes, and when feeble or dvino- 

iey stand sLiflfly forward and outward. lu the buds these 
.usdes show the same structure, and slight hollows at the 
^ eot the gnp between the basal and distal parts of the wing 
iiidieato the notch. ^ 



154 Prof. M^lntosVa Noi^from tfce 

The second tuft has bristles witli simple wings, _ The re^t 
of the tufts in the anterior region have^ in addition to the 
simple winged bristles, two or more with rickle-shaped 
or falciform tips, and in the ordinary preparations (micro- 
scopic) these are posterior. These tips are translucent and 
flattened, widened at the end of the shaft, characteristically 
curved and tapered to a fine point. 

The bristles of the posterior region are few in number 
in the groups, and follow a blank space behind the anterior 
region. Though smaller, the structure is the same as the 
simple winged forms. The wings on the slender bristles of 
the last three or four segments are very narrow—just 
visible in living examples. 

So far as can be ascertained, the hooks in the various 
forms correspond in intimate structure. 

Though the Polychseta as a rule are unisexual, various 
hermaphrodite annelids are known; thus H. Parlin Johnson 
gives a list of sixteen or seventeen species possessing this 
character. No form, however, is more interesting thaa 
Filograna (SalraacinJ) which not only is hermaphrodite, but 
reproduces also by budding, as first pointed out by Huxley, 
lu the hermaphrodite annelids, as Malaquin clearly observes, 
the male and female gonads may be quite distinct, as in the 
Nereid Lycastis qmdraiic^ps^ Gay, or they may be mixed, 
as in Ophryotroc^a pwrilis. In the Salmacinae and Spiror- 
bids, on the other hand, the male and female gonads are in 
different segments. 

The budding in Fihgrana, as Sars noticed, takes place in 
the posterior region of the adult, viz,, where the long paired 
bristles occur— six or seven of these being in front of the bud, 
which is formed of the caudal region of the nurse-stock uitli 
the vent and its two papillse. 

The early buds are ovoid and granular, wider than the 
ordinary caudal region, with nine or ten pairs of biistle-tufts 
characteristic of the posterior region, the anterior division 
being devoid of them, but having simple smooth filaments 
representing the branchiae. No special differentiation of the 
granular interior of the bud can be made out, further than a 
more opaque granular wedge iu front of the anal papillae, 
and which probably represents the adult rectum. No trace 
of the collar is at first visible, then a fold, probably the 
ventral, occurs at the base of the short filaments. 

In the next stage the body of the bud is more elongated, 
the bristled segments are more numerous, and a streak along 
the middle line leads to the vent, and is in contact anteriorly 
with the alimentary canal of the adult, which in one con- 
tained a large foreign mass about its middle. The branckia} 
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(four on one and tTitee on other side) are longer and more 
slender, and are distinrtly moniliform. A rounded process 
beldud them on each side represents the lateral lobes of the 
collar, and a slightly opaque curved area on the anterior 
region probably indicates the alar membrane. 

The buds appear to leave the nurse-stock when six pairs 
of anterior bristles are present, viz., the first pair which 
project horizontally and five behind these, the alar membrane 
being narrower behind than in front, and developing from 
before backward. The branchial filaments have pinnae and 
tcnninal processes. The body is comparatively short and 
wide, tlie anterior and posterior regions being nearly equal 
ill length. A part devoid of bristles occurs behind the 
anterior region, then follows ten or eleven bristled segments 
and a caudal region devoid of bristles. 

lu many from Plymouth the anterior part of the posterior 
division, the seat of the male elements, is marked by numerous 
closely arranged transverse lines apparently due to trans- 
verse rows of minute red pigment-granules on the stomach ; 
yet in these the male elements at this date (8tb June) had 
not attained great development, the ovigerous region behind 
being considerably in advance, as might be anticipated in 
view of the presence of the ova in the early bud. A portion 
of the tail, consisting of a variable number of segments 
(12-15 or more), being free from reproductive elements and 
preseuling only the greenish blood-vessels of the gut and 
the feet, The contrast, therefore, between such specimens 
and those forwarded in March, in which month the repro- 
ductive elements were inconspicuous, though buds were 
numerous, was pronounced. In June, again, the budding 
i'ortiis had reproductive elements developed only in the bud, 
the reddish hue of which betokened the early ova, only a 
median greenish stripe, broad at the vent, indicating the 
alimentary canal in the bud ready to separate. Such subse- 
quently developed a caudal region of numerous segments. 

No uniformity appeared to e.xist as to the segment of the 
posterior region from which the bud sprung, for example, 
six, seven, eight, nine, and ten bristled segments occurred 
ill a series in front of the hud. 

The sperms frequently develop in the forms from Plymouth 
a little later than the ova, none indeed appearing in the bu((, 
mit by-and-by they fill the non-bristled region in front of 
he ovigerous segments and bulge laterally, the region being 
thus characterized by its pallor. 

On the other liaiul, a short example having about twenty- 
ve segments in the posterior region had only male elements 
front of a part, containing thirteen segments and the 
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pygidium. The achetous region (of four or more pale seg- 
ments) was filled with sperms— some ripe, the majority 
scarcely ripe. The sides of the posterior region, which 
would by-and-hy form the bud, had opaque cMU and 
granules (developing ova?). The sperms thus first attained 
maturity in the example. This, therefore, shows the variable 
nature of the form in this respect, 

On the 9th June early trochospheres of a deep red colour 
occurred in the vessels, the prototroch being conspicuous at 
each side. These simply rotate or swim in small circles ; 
but tbe larvae with commencing segmentation dart through 
the water with great vigour, aud often in a straight line, 
whilst others made larger circles near the bottom. One of 
the latter had three segments behind the head, and in all 
two eyes were distinct. 

The mode of development in these forms thus differs from 
that observed in the preparations of Salmacina (xdificotri.i^ 
which produces large ova and trochospheres in the tube. 
No buds have been met with. 

{d) General. 

Filograna in itself demonstrates the difficulties which 
surround the idea of special creation as an explanation of 
the diverse conditions of structure and reproduction, since 
those with and those without opercula, those with enlarged 
tips to the bran chi ge and those without them, those wuth 
eyes and those devoid of them, those with a few pairs of 
anterior bristles and hook-rows and those with an increased 
series of both, and other variations occur on the same site. 
It is more reasonable to believe that the observer is dealing 
with a species spread over the whole globe, aud wliich is 
endowed with a capacity for variation almost unequalled in 
the animal series, than to adhere to the view that there are 
separate species or genera. 

The sea is in a different position from Mr. Alfred Wallace’s 
view of tiio land, where so long as a country remains 
piiysically unchanged, the numbers of its animal poinilatiou 
cannot materially increase. If one species does so, some 
others requiring the same kind of food must diminish in 
proportion.’” In the sea such strictures, perhaps, are less 
necessary, for there is an ample margin for every living 
iorm in so far as food is concerned. It is true the numbers 
that die” {or are killed) annually must be immense; and, 
as the industrial existence of each animal depends on itself, 
those that die must be the weakest — the very young, the 
aged, uu^i the diseased ; while those that prolong their 
existence can only be the most perfect in health and vigour^ 
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tliose who are best able to obtain food regularly, and avoid 
their numerous enemies/’ It is difficult, however^ to see 
how such an argument can apply to sedentary zoophytes 
which are browsed on by young cod, to the living corals 
which are crushed by the Scari, or to the sedentary Poly- 
ch«ts in calcareous tubes which are devoured by "Echini 
and various fishes. It would be interesting to find out in 
these the struggle for existence in which the weakest and 
least perfectly organised must always succumb.’’ There is 
little competition in a colony of Filograna, or in that of 
Obelia, and it can hardly be said that there is a struggle for 
existence in such reef -corals as Polythoa or Zuantkus. 

Checks there must be on the extraordinary powers of 
propagation shown by Ftlogranaj else the ocean would swarm 
with masses like coral-reel's, yet individual competition 
must be slight, since post-larval forms secrete their tubes, it 
may be, on new sites, whilst the buds may increase the 
parent mass of tubes on the old one. Each is perfect and 
capable of performing the different acts necessary to its 
safety and existence under all the varying circumstances by 
whicli it is surrounded/' and perfect acquaintance with its 
organization and habits " would hardly enable us to 
calculate the proportionate abundance of individuals which 
is the necessary result/' It cannot be said tliat the inhabi- 
tants of the sea are ‘^kept down by a periodical deficiency 
of food/’ though otlier checks exist. It is difficult also to 
explain the comparative abundance, say, of Filograna or 
the scarcity, say, of Placostegus as due to their organization 
and resulting habits, which, rendering it more difficult 
to procure a regular supply of food and to provide for their 
personal safety in some cases than in others, can only be 
balanced by a difference in the population which have to 
exist in a given area.'’ 

If it be supposed that the ancestral form was devoid of an 
operculum, and that the presence of that organ in one form 
or another is a variation, the question as to its influence on 
the welfare of the species naturally suggests itself. Can the 
thin almost membranous, operculum so guard the aperture 
ot the tube as to be a decided advantage to the occupant — in 
contrast with the bare tips of the branchise or their enlarged 
extremities, which otherwise block it? The indiscriminate 
occurrence, in the same colony, of opercula, enlarged tips, 
and ordinary tips, would point to the view that the develop- 
inent of one or other of these is of secondary moment ; yet 
j must be borne in mind that in certain northern localities 

e majority follow one condition or another, and that 
such races as Salmacina mdificatrix are characteristic of the 
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warm Mediterranean waters. Environment would thus 
appear to be a factor of importance in sorng instances, if not 
in all. Moreover, it would seem to be as unnecessary to 
place the weight given by some authors on the presence or 
absence of an operculum as to separate like species of oxen 
by the presence or absence of horns. Some, like Clapar^e 
and Fauvel, perhaps, might’ be disposed to separate ag 
'distinct species those with and those without an operculum, 
or to regard either as a sudden and an important mutation 
in a given series. It may, indeed, be asked why Filograna^ 
with such a tendency to variation in the organs mentioned, 
as well as in reproduction, has not developed along the lines 
indicated and produced descendants in which each variation 
fitted it to survive more readily than its fellows — whether 
as regards its somatic cells or its germ-cells, both of which 
are affected ? The continuity of the germ- pi asm does not 
appear to restrict the variations indicated, even in repro- 
duction, since there may be free ova, internal embryos, or 
buds. A study of karyokinesis in the sexual cells might, 
perhaps, aid in solving the problem, though this is 
conjectural. 

Again, the variability in the number of the anterior 
(thoracic) bristles is a feature seen in not a few Polychaeta 
— for instance, in the Sabeilids. In Potamilla reniformis, 0. 
F. M., the anterior bristles may range from five to twenty- 
six pairs, a much wider variation than in Mlograna. Certain 
races of Filograna have seven pairs, others from seven to nine, 
whilst the Neopolitan types may reach ten. Such is not 
necessarily the effect of age, but rather of environmental 
conditions — for example, the general temperature of the 
surrounding water, the rich supply of nourishment, and the 
abundance of light. 

In considering the differences in structure presented by 
Filograna the variations in the tips of the branchiae occur 
under such diverse conditions, as well as on precisely the 
same site and under the same conditions, that one is at a 
loss to say wherein the process of selection and the struggle 
for existence’’ lie. Their tubes give the necessary pro- 
tection, so that the species can vary in any manner in which 
its inherent capacities permit, and a single generation may 
afford examples of change in the organs referred to. The 
enlarged tips of the branchim are of a glandular character, 
and thus differ from the opercula — though borne by the 
same parts. Moreover, it cannot be said that disuse has 
caused the disappearance of the opercula, since the forms 
devoid of them have as much need of them as before. The 
bright pigment of the branchise shows that light, as well as 
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aeration, plays an important part in the economy of the 
annelid. 

In such a type as Filop'ana it is not the hard-and-fast 
rule that ^^like begets like/' but the inherent tendency to 
vary in every particular in the parts indicated is the main 
factor. It is questionable if, with every care, the production 
of those with opercula or those with the greatly enlarged 
tips to the branchial filaments could always be relied on by 
breeding from suitable parents of each type, unless the 
exact surroundings are obtainable, since the tendency to 
variability is so intense. It is said that varieties replace the 
original species because they are more perfectly developed 
and more highly organised, and in all respects better 
adapted to secure its safety, and to prolong its individual 
existence and that of the race. Such a variety could not 
return to the original form ; for that form is an inferior 
one, and could never compete with it for existence. Granted, 
therefore, a tendency ' to produce the original type of the 
species, still the variety must ever remain preponderant in 
numbers, and under adverse physical conditions again alone 

Whilst many examples of the foregoing statement may he 
found iu the higher vertebrates, the case of Filograna^ for 
instance, does not seem to fall into line, for here are variations 
so numerous in structure and development and so inter- 
mingled with each other that it is difficult to say which is 
the original form and which the variation, since all forms 
may be found under like conditions. In this connection it 
may be asked what variety of Filograna has a tendency to 
maintain its existence longer than the original species or 
longer than any other variety ? Can it be said tliat those 
with opercula are better fitted to survive than those devoid 
of them, or that those with the distal ends of the branchial 
filaments enlarged into sausage-like masses supplant those 
without them ? Are those with eyes and nine pairs of anterior 
setigerous processes enabled to continue the species more 
effectively than those which have no eyes and only five or six 
setigerous processes ? There is no proof that any of these 
is ill a better positioulhan another — yet Nature does nothing 
ia vain; the facility with which variations occur and the 
vast distribution of the species would lead to the belief that 
a clue may yet be found to unravel the mystery. The 
species certainly fluctuates to and fro in regard to the organs 
neutioned, but does not progress along any of the lines 

* This and other (motationa are - taken from the important papera of 
Mr. Darwin and Mr, Wallace in the Pruc. Linn. Soc. vol, iii. no. 9, 1858. 
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with sufficient coutiiinity to evolve anything more than a 
variation. 

The (I’fi'erences in the various ra.eefi of Filograna do not 
aj[)()ear to be so great as to warraut specific separation, and 
this is the nioi'C noteworthy in a species so widely distributed 
and so plastic. The variations lead to no change of habit 
or surroundings, no essential change in general structure, 
and ii)e different methods of reproduction remain more or 
less the same throughout. No variety seems to excel tb 
other in its influence on the stability of the species, or to 
lead to fixity and the formation of a new species, and the 
“ extenurnation of the older and less improved forms.'^ 
This Species does not conform to the view that the “ lesser 
differences characteristic of varieties come to be augmented 
into the greater differences characteristic of species’’"^. If 
the struggle for existence held in the ordinary way, it is 
reasonable to suppose that certain variations of structure 
and development would have been singled out as permanent 
— to the exclusion of others. 

The differences between the varieties of Filogram are 
more pronounced, perhaps, than in such a case as A. G. 
Mayer’s tpmthesis folkata and Pseudoclytia pentata^ the 
former with the typical four, and the latter with five radial 
canals, gonads, and manubrial lobes. The Coeleuterates, 
moreover, have a more simple structure, and their gelatinous 
tissues respond more easily to sudden variations. 

, M'^hilsfc there is wide variability iu the plastic branchipe, 
eyes, opercula, the number of thoracic ” segments, and the 
absence or presence of buds, there seems to be more or less 
uniformity in the structure of the bristles and hooks as well 
as of the tubes from pole to pole of the world. It may well 
be asked why the environment has not altered these organs 
(bristles aud hooks) ? Their functions, it is true, have not 
altered; but neither have the functions of brauchiic or 
opercula, 

Yet, after all, and taking a broad view of the species, 
Filograna remains the same, aud leads to uo other type, for 
the Spirorbida, which have similar collar-bristles and 
branchia, are joined by no intermediate forms, their tubes 
are coiled and massive, aud their opercula larger and 
calcareous. No change of surroundings in the varid 
waters stretching from Arctic to Antarctic seas makes the 
species other than Filograna. Moreover, there does not 
seem to be any correlation in the parts which vary, even tiie 
absence of the opercula and the presence of the enlargement 
of the tips of the branchial filaments are by no means 

* Darwin, ‘Animals and Plants under Domestication, ’ vol. i. j)- 7. 
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invariable. In the Neapolitan Salmacina oedifieatrix many 
speniinens would seem to show shorter and more slender 
pinnse on the filaments, which throughout arc terminated 
by the enlarged cushions. 

The higher Polychsets, as a rule, have the sexes separate, 
but Filograna is hermaplirodite, and, moreover, increases by 
iictive budding, the buds rapidly developing sexual elements 
which may be shed or the ova may bo fertilised internally 
and find exit as larvje. All these processes exist, it may be, 
ill one and the same colony, and it is not easy to explain 
why such diversity should occur, or why such characters, if 
acquired, should not be more stable. 

There is little evideuce of a struggle for existence in such 
a form, since tlie sea supplies at once food and calcareous 
matter everywhere ; yet the warmer waters appear to favour 
the development of larger processes at the end of tlie branchial 
filaments in certain cases, hut this falls under environment 
rather than individual competition, for it cannot be supposed 
that the great size of these processes is necessary for the 
well-being of the species generally. Whilst they may be 
associated with the environment, yet under the same 
conditions small terminal processes may be present, just 
as in colder waters operciila may be present or absent 
in the same colony. In connection with the statement 
that the warmer waters seem to favour rapid spread of the 
species it need only be pointed out that, in contrast with 
the colder eastern waters of Scotland, Filograna flourishes 
luxuriantly in the genial waters of the Laboratory at Port 
Erin and speedily blocks with its calcareous tubes the supply- 
pipes, whilst on the boats of Don go nab in the lied Sea it is 
equally, it not more, luxuriant. 

Sexual selection would appear to have little or no eflect 
ill producing the varieties, though special varieties of oper- 
cula or brauchiBe on a given site may owe their frequence to 
the qualities transmitted by parents, or by the process of 
budding from a nurse-stock. 

The coloration (i the brancliise is a feature of moment, 
especially in connection with the incidence of light. This 
coloration is marked in the Australian forms and in those 
from the Red Sea, the Mediterranean, and the south 
generally, though it is by no means inconspicuous in those 
of colder climes. Is this coloration protective where it is 
highly developed, or is it only ornamental? The great 
beauty, as well as the endless variety, of the branchial circles 
or fans of the Serpulids must have struck every marine 
zoologiiit, and therein Filograna agrees with its family ; 
but the pigment may have special physiological purposes to 
Aim. tfc *M(fg. N. Hint. Scr. 9. VoL iii, 11 
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perform, seeing that the coelomic fluid is present in every 
branchial filament. 

The effects of inbreeding can hardly affect the reproductive 
processes of tliis species, since the sperms are widely dis- 
tributed in the water and fertilise, it may be, different ova 
eitiier in the ccelorn or in the free condition, whilst the buds 
form a further check of importance. Notwithstanding the 
wide range of the sperms shed by sucli forma in the sea, the 
question of hybridization does not appear to arise — indeed, 
no more than in the case of the cod, haddock, and pleuro- 
ncctids which meet on the breeding-grounds. 

Reversion or atavism appears to have little to support it 
ill the case of Filogranaj tliough the occurrence of a few 
witli opcrcula in a race usually devoid of them may be held 
by some to indicate tins feature, especially as the development 
of tills organ seems to be less connected with the environ- 
ment. if sucli organs appeared in a bud — tliat is, indepen- 
dently of sexual reproduction, — it might show that the tissues 
of nurse-stock and bud were imbued with an inherent 
continuity of plasm, which in function may remain latent 
or intermittently burst forth in the formation of such organs, 
just as the reappearance of coloured longitudinal stripes takes 
))lace in young feral pigs. Particular crosses may also favour 
the appearance or disappearance of opereula, enlarged tips to 
braiichiie, or other features in succeeding generations : as 
Darwin says That a being should be burn resembling in 
certain characters an ancestor removed by two or three, and 
in some cases by hundreds or even thousands of generations, 
is assuredly a wonderful fact.” As Filograna is lierma- 
plirodite the, so-called secondary sexual characters have a 
more direct line of transmission. 

Wlietlier the variations noted are hereditary is still mi 
open question, though it would appear that in some eases at 
least these arc not sufficiently stable to lead to the formation 
of species. Certainly Filograna is under conditions of 
life incessantly inducing fresh varialiility ” (Darwin)^ and 
thus, perhajis, has a elicek to inheritance in the ordinary 
.'ense of the term. Perhaps the species fulls under ilic 
group in which selection has not been applied, and tlius 
distinct races or even species iiavc not been conspicuously 
formed; certainly it is difficult to see how natural selection 
affects Filograna to any extent. The variability in this 
species is not due to crossing, foodj climate, or inbreeding, 
it is inlierciit. 
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2. On Harmothoe watsoni^ M^l.y an var. H. marpliysie, M^I. 

Whilst studying the structure aud habits of Layis korcni, 
Malmgren, forwarded from Lanl'airfechan, in Nortli Wales, 
Mr. Arnold Watson found a Polyroid as a commensal in the 
tube of an adult annelid and he kindly sent it for exam i na- 
tion aloug with some remarks on its condition in life. It 
itieasured about one-fifth of an inch in length, with white 
scales bearing reddish-brown markings, which at their interior 
ends joined to form crescents. Anteriorly was a red disk, 
probably due to the cephalic ganglia. The median tentacle 
was long, and one anal cirrus was seen, though most of the 
dorsal cirri had been slied. 

No scales remained on the body which had a fairly regular 
outline from the even disposition of the feet. The head is 
less elongated than in Harmothoe marphystiB^ and in the 
preparation retained a pale brownish hue, with the usual 
tnedian groove enlarging at the anterior peaks. The pre- 
sence of these anterior peaks, which the dark pigment at 
the base of the median tentacle more clearly differentiates, 
the large size of the eyes, and the shorter head distinguish this 
form from H. marphysa. All the eyes are visible from the 
dorsum, though the anterior pair, from their slightly lateral 
position, are less distinct than the posterior pair, which lie 
ill front of the nuchal border. The anterior eyes are somc- 
(vliat in front of the middle of the head, and thus separated 
from the posterior pair by a considerable interval, whilst 
tlicy are also moje distinctly lateral. Both pairs are, lioiv- 
cur, visible in a lateral as well as in a dorsal view, ami all 
:ire of medium size, considerably larger than those of 
H. marphysa. The medium tentacle is long aud furnished 
with clavate papillae. The lateral tentacles arc inferior and 
ill the pieparatiou liave slightly enlarged or proDe-shaped 
tips. Tlie palpi are of moderate length with tapered 
atreinities, and their siuTaco is smooth. The tentacular 
cim are comparatively short and Inive slender tips, whilst 
the stu’face has a few' clavate papillae. 

Ti,e body is normal in shape, and thus differs from that 

It. mirphysw^ being siiglitly narrowed in front aun more 
listiuetly diminished posteriorly. Tlie jiiuuber of bristled 
rgments is about tiiirty. When the scales are removed, a 
I'iiiisluccnt bar, the proboscis, appears behind tlie head. 
Ihetert have a regular arraiigemciit from Iront to rear, and 
■lie palo bristles project beyond them with similar regularity, 
^h'piciil foot presents dorsally the cirrus, which is enlarged 
die base and tapered distally, with numerous clavate 
hiiilie, The tip of the organ does not project much beyond 
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the bristles, and thus appears to be somewhat shorter than 
in H. niarphys<B. A slight eminence below the cirrus gives 
origin to tlie pale dorsal bristles which radiate from it in a 
fan-like manner, but when compressed laterally show a 
shorter, stouter, upper, and a longer, more slender inferior 
series. The U[)per shorter forms are boldly curved and 
serrated on the edge. The more slender inferior bristles 
arc less curved and thf? serrations on the hair-like tip 
are uunuic. A spine pierces tlio lower margin of the 
elevation from which the bristles emerge — in lateral view, 
ddiese bristles thus closely resemble those of H. marphys^^ 
differing only in tlic more minute serrations of the tij)3 
and their smaller size. The inferior division of the foot 
forms a cone with a pointed tip, up to tlie base of wliich tiie 
powerful spine goes. Its dorsal outline is sinuous, tlie 
ventral convex (in lateral view), the outline thus differing 
from that of //. marphysre, though the size in the respective 
cases has to be remembered. The upjfer two have elongated 
simple tips Avith only a slight swelling above the shaft and 
very minute serrations on the edge. Those in lateral view 
are above the spine. Those below the spine have shorter 
tips, longer rows of spikeS; and bifid tips, and the swelling; 
above, the sliaft is more distinct. The short ventral cirrus 
has an enlarged base which rapidly tapers to a slender tip, 
and its surface has a few c lava to papillae. Posteriorly all 
the parts of tlic foot are diminished, and the bristles are 
proportionally more slender and elongated. 

The scales have the colour mentioned by Mr. Arnold 
Watson, and a similar outline to those of II. marphyste, hut 
they are thiimer and more translucent ; moreover, in some 
no papitlje can be observed. In other scales the papillae, from 
ten to twenty in number, form a small compact group on ilio 
thinnest margin of the scale and about its middle, whereas 
in H. marphijsce these papillte stretch in the adult female as a 
long band to the angle of the thin edge. The clianges licrc 
indicated may be the result of groAvtlj, but there is a decided 
divergence. 

Oil the whole, this Polynoid closely approaches H. mar- 
physa, but the structure of the shorter head with its larger 
eyes, and the closer approach of the anterior to the posterior 
pair, the slight differences in the structure of the feet and 
the bristles all combine to cause hesitation. Intermediate 
examples, however, may yet enable future observers to unite 
them. It is an interesting fact, however, in coaiiection willi 
the ripe H, marphysa, tliat a marked change in the condition 
of the feet accompanies reproduction, though the 
remain as minute as before, 












!//??■. ([: MiVi, Xiit. Hist, ,s, !/, jjf [ 






